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ABSTRACT
The purpose of this 3tudy was to investigate 
achievement in an introductory calculus course for 314 
students attending Louisiana State University during the 
fall semester, 1967-68. It was further concerned with the 
calculus achievement of several subgroups comprising the 
sample: Group "A" composed of 153 first-semester fresh­
men selected for advanced placement in an introductory 
calculus course, Mathematics 50; Group "B" composed of 161 
students enrolled in Mathematics 50, but who had prior 
history of college mathematics courses; Group "HC" 
composed of 18 freshmen selected for advanced placement in 
a Mathematics 50 honors program; and 241 male and 73 
female students.
Selected factors were studied in order to identify 
those related to grades in Mathematics 50. These factors 
were (1) overall high school academic achievement, (2) 
overall high school mathematics achievement, (3) number of 
high school mathematics units, (4) pattern of college 
preparatory mathematics, (5) American College Testing 
Program (ACT) English, mathematics, and composite scores,
(6) Algebra and Trigonometry Placement Test scores, and
(7) grades in college algebra and trigonometry. This
Xstudy also dealt with a survey of student value judgments 
regarding the study of high school calculus, adequacy of 
departmental mathematics placement tests and need for a 
precalculus college mathematics course.
The statistical design employed for treatment of 
data included product-moment coefficient of correlation, 
point-biserial correlation, and chi-square. Data were 
collected from university records and student 
questionnaires.
The conclusions were:
1. The majority of students enrolled in an 
introductory calculus course did not achieve commendable 
levels of success. More than 63 per cent of the students 
in this study earned at or below "C" levels of performance.
2. A significant difference was found, at the .05 
level, between the calculus grade distribution of Group 
MAM and Group "B1' students. Little difference, however, 
was noted between the means of Group "AM and Group "HCM 
students. As these means indicated slightly better than 
"C" performance, it appeared that mathematically promising 
first-semester freshmen selected for advanced placement did 
not achieve substantial success in Mathematics 50.
3. Students who elected patterns of college 
preparatory mathematics including four or five years
xi
tended to achieve higher grades in Mathematics 50 than did 
students electing only three years.
A. Relationships did exist between the criterion 
and each of eleven selected factors. The reported 
measures indicated, however, low or negligible correlations 
in the majority of cases.
5. The two factors considered most useful as 
predictors of college calculus grades were overall high 
school mathematics achievement and overall high school 
academic achievement.
6. A significant relationship did exist between 
college calculus grades and the study of calculus in high 
school.
7. Students who studied some high school calculus 
were nearly equally divided on the question of the relative 
influence of such instruction upon performance in college 
calculus. Among those regarding it as influential, two- 
thirds of the group indicated high school calculus study as 
valuable, while the remainder considered it of little value.
8. More than one-third of the freshmen selected 
for advanced placement expressed concern regarding the 
adequacy of departmental mathematics placement test 
predictors. In addition, first-semester freshmen were 
nearly equally divided on the question of advising newly
xii
selected freshmen to schedule a precalculus college 
mathematics course. For those who would so advise, a 
majority recommended a one-semester algebra-trigonometry 
course.
9. Students, in general, achieved ac least one 
letter grade lower in college calculus than in overall 
high school academic and mathematics achievement.
10. More than two-fifths of the sample received 
some calculus instruction in high school. No Louisiana 
high school graduate, however, received one full year.
CHAPTER I
INTRODUCTION
During the early decades of the twentieth century, 
the calculus was regarded as a specialized higher mathe­
matics college course usually studied near the end of a 
sequential mathematics program. In general, it was neces­
sary for students to complete a prescribed program of 
college mathematics in order to prepare for the calculus. 
This situation, however, is rapidly changing. Many high 
school students, in recent years, have shown ability to 
keep pace with curriculum changes in advanced high school 
mathematics. Consequently, new interest in the study of 
calculus in high school and college has resulted.
The results of this new interest are reflected in a 
recent nationwide survey which revealed that student 
enrollments in college calculus and more advanced mathe­
matics courses increased sixty per cent between the years 
1960-1965. Student enrollment in college mathematics below 
calculus, however, increased by only thirty per cent during 
this period. It was further observed that twenty-one per 
cent of the entering 1960 freshmen taking a mathematics 
course enrolled in calculus in their first college term.
By 1965, thirty-three per cent of the entering freshmen
2taking mathematics elected calculus as their first mathe-
1
matics course.
The data above appear to imply that better prepa­
ration of high school students in mathematics is raising 
the level of college mathematics. It might also be said 
that, in general, instructors, counselors, and department 
administrators at the college level are likewise meeting 
the mathematics needs of new freshmen by permitting them to 
enroll in higher mathematics courses sooner. It is neces­
sary, however, to point out that the needs of youth cannot 
be totally fulfilled if the final products of education, 
self-fulfillment and success, have not been achieved.
Thus, it is incongruous that while secondary school 
educators are preparing increasing numbers of students for 
advanced mathematics, college educators are unable to stem 
the tide of increasing numbers of students who do mediocre 
or failing work in college calculus. Hopefully, research 
and investigation will produce information in this special­
ized area of student achievement in calculus which may be 
used by educators to avert the further misdirection and 
waste of valuable human resources.
^"Robert L. Jacobson, ,fMath Course Level Found to be 
Rising," The Chronicle of Higher Education. January 29', 
1968, p. 3.
3This study dealt with the calculus achievement of 
314 students attending Louisiana State University in the 
fall semester, 1967-68. Selected factors were studied in 
order to identify those related to achievement in an 
introductory college calculus course. The degree of 
relationship existing between calculus grades and several 
variables were reported for the purpose of providing 
educators greater insight regarding suitable predictors of 
achievement in a first course in college calculus. This 
study was further concerned with the calculus achievement 
of several subgroups comprising the sample. Achievement 
distributions, as well as relationships, were reported with 
respect to each of the subgroups.
The factors selected for this study encompassed 
three major areas: those dealing with high school back­
ground, including such variables as overall high school 
academic achievement, mathematics achievement, and pattern 
of college preparatory mathematics; those dealing with 
college entrance and placement test scores, including 
selected scores of the American College Testing Program 
(ACT) as well as scores from two mathematics placement 
tests of the Louisiana State University Mathematics 
Department; and those dealing with student college record 
including grades in college algebra and trigonometry and
4the criterion, namely, grades in a first course in college 
calculus.
The final part of this investigation dealt with a 
survey of student-completed questionnaire responses 
regarding the study of high school and college calculus. 
More specifically, these responses indicated students' 
value judgments regarding the study of high school calculus, 
the adequacy of departmental mathematics placement tests, 
and the need for a prerequisite college mathematics course. 
This part also dealt with determining whether a measurable 
degree of relationship existed between grades in college 
calculus and the study of calculus in high school.
I. STATEMENT OF THE PROBLEM
The purpose of this study was to investigate student 
achievement in a first course in college calculus for 314 
students attending Louisiana State University during the 
fall semester, 1967-68. It is often appropriate to 
identify the problem through the formulation of a set of 
questions which underlie the basic investigation. These 
questions were:
1. How successful are students in an introductory 
college calculus course?
2. Are there any differences in calculus achieve­
ment for three selected groups of college
5calculus students?
3. Is student achievement in college calculus 
influenced by selected high school college 
preparatory mathematics patterns?
4. Which selected student high school background 
factors relate to college calculus achievement?
5. Which selected college academic, entrance test, 
and mathematics placement test factors relate 
to college calculus achievement?
6. Is the previous study of high school calculus 
related to achievement in college calculus?
7. What are college students' value judgments 
regarding influence of high school calculus 
instruction upon present college calculus 
performance?
8. What are first term calculus freshmen value 
judgments regarding adequacy of mathematics 
placement test predictors and the need for a 
prerequisite college calculus mathematics 
course?
II. IMPORTANCE OF THE STUDY
One of the most important functions performed by 
colleges and college departments is that of regulating 
curricular requirements in academic degree programs.
These academic requirements not only serve as means to an 
educational goal, but also as entrance requirements for 
newly enrolled students. Many institutions of higher 
learning, however, have supported departmental recotnnen- 
dations which allow advanced placement to freshman students
6with outstanding records of high school performance and 
potential for superior college academic achievement.
Student placement in advanced college mathematics 
courses has become much more frequent as a result of recent 
changes occurring in high school mathematics curriculums. 
Students have been able to by-pass either college algebra 
or trigonometry or both by being successful on departmental 
mathematics placement tests offered by the Department of 
Mathematics at Louisiana State University. More specifi­
cally, outstanding freshmen with proper credentials may 
choose to enroll in an introductory calculus course during 
their first semester in college. Other freshmen, 
determined as not having proper qualifications, are obliged 
to complete either one prerequisite course or a sequence of 
mathematics courses before being eligible to enroll in 
college calculus.
Supposedly, advanced students might be expected to 
achieve relatively substantial success in college calculus, 
but such is not the case. Similarly, many students having 
completed prerequisite calculus mathematics courses do not 
experience the success counselors and guidance officials 
predict. The calculus grades of first semester freshmen 
with advanced standing attending Louisiana State University 
during the fall 1965-66 reflect these varied achievements,
7as slightly more than one-half of the students achieved at 
average or below average levels. Students not having 
advanced standing, but having had prerequisite calculus 
mathematics courses performed even less well than did the 
first term freshmen.
Thus there are implications that more information is 
needed regarding patterns of achievement in college calcu­
lus. Not only is there need for additional data regarding 
student achievement in calculus but this new knowledge 
should be brought to the attention of counselors, educators, 
and college and department administrators if they are to 
perform successful services which may avert failing per­
formances by students enrolled in an introductory college 
calculus course.
III. DELIMITATIONS OF THE PROBLEM
This study was limited to 314 students who completed 
an introductory course in college calculus, Mathematics 50, 
during the fall semester, 1967-68, at Louisiana State 
University. Group "A" in this study was limited to those 
first-semester freshmen selected for advanced placement in 
college calculus. Group "B” in this study was limited to 
those students having had a previous history of college 
mathematics courses prior to enrolling in college calculus.
8Group MHC" in this study was limited to those students 
selected for advanced placement in a calculus honors 
program. The study sample was further limited to those 
students whose high school transcripts, American College 
Test scores, Mathematics Department Placement Test scores 
and completed student questionnaires were available for 
study.
This investigation was also limited to those 
selected predictor factors thought to be most relative to 
the criterion college calculus grades. Because evaluation 
of student achievement can be and is a product of varied 
methods of measurement, it was recognized that high school 
and college grading and assessment procedures have influ­
enced the outcome of this study.
IV. DEFINITIONS OF TERMS USED
First Semester Freshman: For the purposes of this study, a
first semester freshman is any full-time student 
enrolled in the Junior Division of Louisiana State 
University as of the Summer or Fall semester, 1967, 
and who completed college calculus, Mathematics 50, 
as a first college mathematics course.
Junior Division: All first semester freshmen and transfer
students with less than 30 hours of college credit
9entering Louisiana State University enroll in the 
Junior Division. The Junior Division "concerns 
itself primarily with the problems of first-year 
students - their courses of study and their guidance 
during the period of transition from high school to 
college.
College Calculus: College calculus is the introductory
course in Analytic Geometry and Calculus, Mathe­
matics 50. It is a one semester course consisting 
of five hours of lecture per week. The prerequisite 
for this course is college trigonometry (Mathematics 
2) or approval of the Mathematics Department.^
College Preparatory Mathematics: College preparatory
mathematics is defined to be any of the following 
mathematics courses for which a unit of high school 
credit was earned: Algebra I, Geometry, Algebra II,
Trigonometry and/or Solid Geometry, Advanced 
Mathematics and Calculus.
High School Calculus: For the purposes of this study, high
school calculus is defined as that part of the high
Louisiana State University, "The Junior Division," 
General Catalogue (Baton Rouge: Louisiana State Uni­
versity, January, 1967), p. 34.
3Ibid., p. 286.
10
school mathematics program given to the study of
calculus, the period of time devoted to this study
being no less than one week.
Correlation: Correlation is the relationship between two
4
or more sets of data.
Chi"square: Chi-square is a statistical procedure used to
test the agreement between observed results and
5
those expected on some hypothesis.
V. OVERVIEW
The remainder of this study is comprised of four 
chapters. A survey of related literature is presented in 
Chapter II. Chapter III deals with the design of the 
investigation which includes method of procedure, sources 
and treatment of data and statistical procedures used in 
the study. Chapter IV consists of the presentation and 
interpretation of data and findings. Chapter V includes a 
summary of the findings and final conclusions.
^John W. Best, Research in Education (Englewood 
Cliffs: Prentice Hall, Inc., 1959), p. 230.
^Henry E. Garrett, Statistics in Psychology and 
Education (New York: David McKay Company, Inc., 1964),
p. 262.
CHAPTER II
REVIEW OF RELATED LITERATURE
A search of the literature has revealed a limited 
number of investigations conducted in the area of student 
achievement in college calculus. Most of these studies are 
of recent origin. This latter observation reflects the 
growing interest by investigators seeking wider knowledge 
of the achievements of students in high school and college 
calculus.
These related studies were reported under two main 
headings. In the first of these, "Studies Dealing with 
Calculus Achievement in College," most of the investigators 
reported upon, prediction-type studies wherein they sought 
to determine which of several selected variables were most 
closely related to the criterion college calculus achieve­
ment. With this information they proceeded, through 
regression analysis, to formulate the best equations suit­
able for predicting students' grades in college calculus.
The second major area of related literature was 
reported under the heading, "Studies Relating High School 
Calculus to College Calculus Achievement." Several studies 
were found in which the investigators reported the effects 
or influence of studying calculus in high school upon
12
subsequent performance of calculus in college.
No studies were found dealing specifically with 
value judgment responses made by students with regard to 
the merit of studying high school calculus, the adequacy of 
departmental mathematics placement examinations and the 
need of a precalculus college mathematics course for 
entering first semester freshmen. The following survey is 
an effort to bring together those studies which relate most 
closely to the purposes of this investigation.
I. STUDIES DEALING WITH CALCULUS ACHIEVEMENT IN COLLEGE
In one of the earlier studies dealing with calculus 
achievement in college, Kinzer and Kinzer followed the 
achievements of students enrolled in a mathematics sequence 
of seven subjects at The Ohio State University. Of 1,244 
students initially enrolled in college algebra in 1946, 29 
students remained enrolled in the last course, advanced 
calculus. One of the purposes of this investigation was to 
report upon coefficients of correlation between the Ohio 
State Psychological Examination (OSPE) percentiles and 
mathematics course grades and to formulate regression 
equations for predicting success in various mathematics
13
1
courses.
The investigators reported finding a correlation 
coefficient (r) of .31 between the criterion OSPE scores 
and college algebra grades for 1,244 students. As the 
size of the groups continued to decrease with enrollment in 
the sequence of mathematics courses, there was a corre­
sponding decrease in the size of the coefficient which 
decreased to .18 for twenty-nine students enrolled in 
advanced calculus.
For 693 students who had received grades in college 
algebra, trigonometry, and first calculus course, 
coefficients of correlation for OSPE scores were .21, .20 
and .20, respectively. An r of .58 was found for 978 
algebra students between college algebra grades and 
trigonometry grades, whereas, an r of .50 was reported for 
536 students between college algebra grades and grades in 
a first course in calculus. Other r's reported between 
algebra grades and calculus grades were .46 for 416 
students, .47 for 326 students, and .31 for 29 students who 
made up the enrollment in the last course of a 7-course 
mathematics sequence.
\john R. Kinzer and Lydia G. Kinzer, "Predicting 
Grades in Advanced College Mathematics," The Journal of 
Applied Psychology. 37:182-184, June, 1953.
14
Multiple correlation coefficients were also found 
and ranged from .31 to .75. For the independent variable 
first course calculus grades, a multiple correlation (R) 
of .65 was reported for 536 students using the predictors 
OSPE scores, college algebra grades, trigonometry grades, 
and analytic geometry grades.
Morris in another early study dealing with success 
in college mathematics, reported on relationships found 
between the criteria college algebra and college calculus 
and several selected factors. This study included a 
sample of 160 students who had enrolled in calculus during 
the fall semester at Oklahoma Agricultural and Mechanical 
College, 1953-54.2
With the exception of a reported r of .34 between 
the criterion calculus grades and the predictor college 
algebra grades, all other coefficients reported were quite 
low. Thus, for the criterion college calculus grades, the 
reported r's were: .03, for number of semesters of high
school mathematics; .11, for grade-polnt average in high 
school mathematics; .16, for American Council on Education
2
Louis H. Morris, "The Relationship Between Certain 
Factors and Academic Success in College Mathematics,11 
(unpublished Doctor's dissertation, Oklahoma A & M 
College, Stillwater, 1954), p. 15.
15
Quantitative Score (ACE Q-Score); .10, for American 
Council on Education Linguistic Score (ACE L-Score); .02, 
for ACE Cooperative Algebra Test Score; .10, for the 
Nelson-Denny Reading Test; and .02, for the Guilford- 
Zimmerman Test in Reasoning. Only two of the above 
coefficients were found significant. These were the 
ACE Q-Score at the .05 level and college algebra grades at 
the .01 level.3
Correlations were found to be considerably higher 
between the criterion college algebra grades and the above 
factors than was found when calculus was the criterion. 
These were r's of -.06, .28, .38, .29, .16, .23, and .23 
for the above factors, respectively. The investigator, 
noting the low correlations found in the study, observed 
that a process of natural selection was evidently present 
in the sample studied. He stated that:
No one who was not capable of passing the sequence 
of courses leading to the study of calculus was 
represented in the sample used for this study. It is a 
well known fact that the more homogeneous the group, 
the smaller the coefficients of correlation tend to 
be.^
Reporting on regression equations for prediction of
3Ibid., p. 51.
4Ibid., pp. 53-54.
16
grades In calculus, Morris found the best two equations 
were”3T^  - *45x2 + .91 and - .006x2 + *44x3 + .66 where 
5C^  represents calculus grade, X2 represents college 
algebra grade and X3 represents the ACE Q-Score. The 
standard errors of estimate were 1.16 and 1.08 for the two 
equations, respectively. A multiple correlation of 
R^ (23) - .37 was also reported.5
In an investigation to determine which factors were 
predictive of success in college mathematics, Seigle 
studied 1,205 students enrolled at Washburn Municipal 
University during the years 1945, 1946, 1947, 1948, and 
1949. Part of this study dealt with the prediction of 
success in analytic geometry before any college mathe­
matics courses had been taken by the student. A multiple 
correlation of R « .668 was found to be the largest when 
the criterion was taken in combination with the factors 
Washburn Entrance Mathematics Test, high school grade 
average, and the L-score on the A.C.E. The prediction of 
success in analytic geometry after some college mathe­
matics courses had been taken was also studied. An R of 
.7858 was reported between the criterion and the factors 
grades in college mathematics through trigonometry, high
^Ibid., pp. 55-56.
17
school average, and Washburn Entrance Mathematics Test.**
Another part of the investigation dealt with 
prediction of success in calculus before any college 
mathematics courses had been taken. A multiple corre­
lation of .622 was reported between the criterion calculus 
grades and the combination of the Washburn Entrance 
Mathematics Test which contributed 17 per cent of the 
variance, the high school grade average which contributed 
10 per cent and the American Council on Education English 
Test scores which contributed 12 per cent of the variance.
For the prediction of success in calculus after 
students had taken some college mathematics, Seigle found 
a multiple correlation coefficient of .831 between the 
criterion and the combination of certain variables. Of 
these predictor variables, it was found that analytic 
geometry grades accounted for 54 per cent of the variance, 
grades in college mathematics through trigonometry 
accounted for 9 per cent, and Washburn Entrance Mathe­
matics Test accounted for 6 per cent.
In concluding, the investigator noted that the best 
predictive variable after some college mathematics had
^William F. Seigle, "Prediction of Success in 
College Mathematics at Washburn University," Journal of 
Educational Research. 47:577-588, April, 1954.
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been taken was the grade earned In the previous college 
mathematics course. Thus, for this study, the best 
predictor of calculus grades was a grade In analytic 
geometry and the second best predictor of success in 
college mathematics before taking any college mathematics 
was high school grade average. The Washburn Entrance 
Mathematics Test was the best single predictor of success 
in algebra and reportedly did contribute to the coef­
ficient of multiple correlation for trigonometry, analytic 
geometry, and calculus. Seigle concluded that "the amount 
of high school mathematics taken by the student seemed to 
play a very small part in his success in other mathematics 
courses after his first course in college mathematics."7
Hassinger studied the relationship between college 
calculus scores and certain objective measures of scholar­
ship for 122 engineering students enrolled in eight 
semester hours of calculus during the 1957-58 school year 
at Oklahoma State University. The reported findings 
included correlation coefficients of .462 for mathematical 
aptitude as measured by the ACE Q-score, .127 for verbal 
aptitude as measured by the ACE L-score, .175 for 
proficiency in algebra as measured by the ACE Cooperative
7Ibid.. p. 588.
19
Algebra Test score, .428 for high school mathematics grade- 
point average and .118 for number of high school mathe­
matics units. Only the r's .462 and .428 were significant
Q
at the one per cent level of confidence.
The investigator also reported a multiple corre­
lation of R - .58 between the criterion calculus achieve­
ment and a composite of the variables ACE Q-score and high 
school mathematics grade-point average. A multiple 
regression equation"^ ■ .05x2 + .52x3 - 1.98 was obtained 
where is the criterion and x£, X3 are ACE Q-score and 
high school mathematics grade-point average, respectively. 
The standard error of estimate was .83. When the ACE Q- 
score was partialled out, the coefficient of partial
correlation between calculus grades and high school
9
mathematics grade-point average was r ^  2 “ *429.
In concluding Hassinger noted that:
A composite of ACE Q-score and grade-point average 
in high school courses in algebra, geometry, and 
trigonometry may be used effectively as a predictor of 
scholastic achievement in calculus for engineering
Q
Dale E. Hassinger, "The Relationship of Certain 
Measures of Scholastic Competency and Previous Scholarship 
Record to Achievement in Calculus in the Engineering School 
at Oklahoma State University," (unpublished Doctor's 
dissertation, Oklahoma State University, Stillwater, 1961), 
p. 50.
^Ibid,. pp. 54-55.
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students at Oklahoma State University.^
Coddington found that the Scholastic Aptitude Test 
(SAT) Mathematics scores correlated very poorly with 
calculus grades.^ In a study of 101 students who took at 
least one calculus course in their freshman year at the 
University of California at Los Angeles, he found a corre­
lation coefficient of r - .14 between the criterion calcu­
lus grades and SAT Mathematics scores. Other correlations 
reported were r's of .39 and .14 for high school grade- 
point average and SAT Verbal scores. A multiple 
correlation of .41 was also reported.
In another sample of 409 students enrolled In a 
first semester calculus course in the fall of 1961, the 
investigator reported on coefficients of correlation found 
between the criterion calculus grades and similar 
variables. These were SAT Verbal scores .18, SAT 
Mathematics scores .34, high school grade-point average 
.29 and multiple correlation .40. Though the SAT mathe­
matics score was greater in this sample, Coddington noted 
that it was not significantly more important than that one
I0Ibid., p. 56.
^Earl A. Coddington, "Scholastic Aptitude Tests in 
Mathematics," The American Mathematical Monthly. Vol. 70, 
August-September, 1963, pp. 750-755.
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12found for the predictor high school grade-point average.
Coon investigated the relative effectiveness of two
different college preparatory mathematics curricula used in
high school, namely, the School Mathematics Study Group
(SMSG) mathematics and conventional mathematics containing
no SMSG mathematics. The purpose of the study was to
determine which of the two curricula studied by students
resulted in greater success as measured by grades in
13college calculus.
The author reported on 182 first semester freshmen 
enrolled in calculus at Oklahoma State University during 
the 1962-63 school year. The treatment of the data 
included relationships found for the total group between 
the criterion college calculus and certain variables. The 
highest correlation reported was .439 between the ACE 
Cooperative Algebra Test and the criterion. Other corre­
lations were .430 for high school cumulative grade-point 
average, .413 for ACE Cooperative Trigonometry Test, .387 
for ACT mathematics scores, .377 for ACT composite scores,
12Ibid.. p. 754.
13
Lewis H. Coon, "School Mathematics Study Group 
Mathematics as a Factor Influencing Success in Freshman 
Calculus," (unpublished Doctor's dissertation, Oklahoma 
State University, Stillwater, 1963), p. 5.
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.283 for ACT English, and .144 for number of semesters of
14
high school mathematics.
In summarizing, Coon noted "that for the sample 
studied a high school preparation including SMSG mathe­
matics prepared the students better for a first course in 
calculus than did the conventional curricula" and that:
The results of this study imply that those college 
students who have been offered SMSG mathematics in 
high school have a marked advantage in calculus. It 
appears that those high schools that are not offering 
their students some form of new mathematics are send­
ing these students to college under a marked 
handicap.^5
In an investigation to determine the relationship 
between the criterion first semester analytic geometry 
and calculus grades and other predictor variables, Smith 
studied 231 freshman mathematics majors enrolled in the 
State University of New York Colleges at Albany, Brockport, 
Genesco and Oswego during September, 1962. The study sam­
ple was composed of students who were preparing to become
16teachers of mathematics at the secondary school level.
14
Ibid., p. 54.
^Ibid., pp. 62-63.
^Sigmund A. Smith, "Prediction of Achievement in 
Analytic Geometry and Calculus," (unpublished Doctor's 
dissertation, The Pennsylvania State University, 
University Park, 1964), p. 1.
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The basic problem involved the formulation of
multiple linear regression equations from which prediction
of student achievement in analytic geometry and calculus
could be performed. Of ten predictor variables studied,
the investigator reported that the best single predictors
found were Mathematics 11 Regents examination score,
r * .466, high school mathematics average, r ■ .426, and
the Algeomtrig Test Score, r - .424. The multiple
regression equation "Y - .049x3 + .023xg + .34x^q - 4.617
was found to be the best instrument for predicting criterion
achievement, where X3 represents Mathematics 11 Regents
scores, xg represents Cooperative English Test (CET) Total
Reading scores and x ^q represents Algeomtrig Test 
17scores.
Smith found that the number of units of high school 
mathematics was related to calculus grades and reported a 
chi-square value of 32.11, significant at the one per cent 
level of confidence. He observed that "there is a slight 
tendency that a student will attain a higher grade in
18
calculus by taking more high school mathematics courses."
Francis investigated the predictive value of
17Ibid., p. 129.
18Ibid., pp. 178-179.
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selected measures of mathematical ability and achievement
and through regression analysis reported upon the
relationship of these measures to achievement in
Calculus I and Calculus II. This study included 254
beginning freshmen enrolled in Calculus I at the
19University of Missouri in 1965.
Product-moment correlation coefficients were
reported between the criterion scores on the Calculus I
Achievement Examination and scores on the Algebra and
Trigonometry Advanced Placement Test and the Quantitative
School and College Ability Test. These were reported as
.4015, .2228, and .3814, respectively, and all were found
significant at the .01 level. A multiple correlation of
R - .4789 was found when the criterion was taken in
combination with the three variables. The best prediction
of Calculus I grades was given by the equation
- .05482x2 + .04274x3 + .30767x^ + 3.73188, where X2»
X3, and x^ are scores on the algebra, trigonometry, and
quantitative tests, respectively. The standard error of
20
estimate for this combination was 4.073.
^Richard L. Francis, "A Study of the Value of 
Selected Test Scores for Predicting Success in Analytic 
Geometry and Calculus," (unpublished Doctor's dissertation, 
University of Missouri, Columbia, 1965).
20
Ibid., p. 52-62.
25
After observing that "the findings of this study
indicate a need for more valid placement instruments,"
Francis recommended that more effective procedures for the
construction of freshmen mathematics placement tests be 
21sought.
Foster and Danskin summarized three research 
studies dealing with the American College Testing Program 
as carried on at Kansas State University during 1960 and 
1961. In the first study, 1,182 freshmen entering in 1960 
and 1,661 entering in 1961 were studied with respect to 
determining relationships between first semester grade- 
point average and selected ACT subtests taken alone and in 
combination with high school rank. Multiple correlations 
found ranged from .601 to .775 for men and .681 to .810 for 
women. In the second study the investigators found corre­
lations of .54 to .75 between estimated and obtained grade-
4 - 22point averages.
Reporting on the third study, the investigators 
found correlations between ACT scores and grades in nine
21Ibid., p. 97.
22J. M. Foster and D. G. Danskin, "American College 
Test (ACT) Tested Three Ways," Persor"el and Guidance 
Journal. 43:904-9, May, 1965.
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freshman courses for groups numbering 100 or more students. 
Correlations of .38, .34 and .21 were found between the 
criterion Calculus I grades and ACT English scores, ACT 
mathematics scores and the high school grade in mathe­
matics courses. For the criterion college algebra, r's of 
.40, .54, and .29 were found for the above mentioned 
predictor variables, respectively. An R of .67 was found 
between college algebra and a combination of high school 
grades and ACT subtests. The multiple correlation of .42 
between Calculus I and the ACT subtests was the lowest of 
the reported R's, which ranged from .42 to .66.
The investigators pointed out that the problem of 
determining which predictors carry significant weight in 
estimating grades becomes oversimplified if researchers 
fail to realize that:
First, no one variable accounts for performance in 
any one course. Second, 'obvious' tests or predictor 
variables are not always the most significant in 
estimating success in a course. For example, the ACT 
English subtest carries more weight than does the ACT 
Math in estimating success in Calculus I. ^
This result led the investigators to point out the 
need for further study dealing with combinations of 
variables in order to seek answers to such questions as
23Ibid., p. 908.
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"Why is ACT Math (in addition to ACT English and ACT Social
Studies) significant in estimating grades in English
24
Composition, of all things?"
Louisiana State University was a member of ACT
Research Service in 1965, and participated in the
prediction analysis service offered by ACT at that time.
The following chart indicates correlations of ACT scores
and student reported high school grades with college
calculus grades (Mathematics 50) for 182 freshman 
25
students.
CORRELATION OF 
GRADES WITH
ACT SCORES AND 
CALCULUS GRADES
REPORTED HIGH SCHOOL 
FOR 182 STUDENTS
Calculus Standard
Variable Grade Mean Deviation
ACT English -0.027 22.8 3.28
ACT Mathematics .212 29.6 3.36
ACT Composite .109 26.4 2.75
H.S. Mathematics .420 3.39 0.87
H.S. Average
(4-Subjects) .387 3.27 0.68
Calculus 1.000 2.34 1.34
24Ibid.
25
American College Testing Program, Louisiana State 
University. Sub-Group 6, ACT Research ReportT (Iowa City: 
American College Testing Program, Inc., 1965).
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Passons investigated the ACT and SAT standardized 
tests and high school grades as predictors of grades in ten 
college subject fields and first semester grade-point 
average (GPA). This study included 882 freshmen enrolled 
at Fresno State College during the 1963-64 academic year.^ 
One predictor variable, average of high school recommending 
grades (A's and B's in academic courses), yielded the 
highest correlation coefficient, r ■ .41, when related to 
the criterion first semester GPA. The standardized test
scores, however, yielded higher validities for predicting 
grades in the college subjects.
For 110 students, r's of .20, .34, .38, .35, and 
.47 were reported between the criterion Mathematics 3- 
Calculus and high school grades, ACT English, ACT 
mathematics, ACT social studies, ACT natural sciences, and 
ACT composite scores. When calculus grades were correlated 
with SAT Verbal, Mathematical and Total scores, r's of .34, 
.45 and .47 were found. In conclusion, the investigator 
noted that "It does not appear that either the SAT or the 
ACT clearly surpasses the other in predictive power."^7
^^William R. Passons, "Predictive Validities of the 
ACT, SAT and High School Grades for First Semester GPA and 
Freshman Courses," Educational and Psychological Measure­
ment. 27:1143-4, Winter, 1967.
27Ibid., p. 1144.
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II. STUDIES RELATING HIGH SCHOOL CALCULUS TO COLLEGE
CALCULUS ACHIEVEMENT
One of the earlier articles dealing with the 
feasibility of presenting calculus instruction to high 
school students, thereby anticipating advanced placement 
in college mathematics, was reported by Blank in 1960. He 
related that because of recent changes occurring in mathe­
matics curricula, especially at the 7th and 8th grade 
levels, it would soon be possible in many high schools to 
complete precalculus instruction by the end of the 11th 
grade. With such a possibility, it would then be proper 
and suitable to offer a full year of calculus in high 
school with the understanding that such a program be 
thoroughly planned. In this way, concluded the author, 
advanced college standing for students could then be
determined by colleges through appropriate qualifying
28examinations and interviews.
Ferguson observed in 1960 that calculus had in the 
last twenty years become, and is now, a proper high school 
course. He noted, however, that schools, teachers, and
28Albert A. Blank, "Remarks on the Teaching of 
Calculus in the Secondary School," The Mathematics Teacher. 
53:537-9, November, 1960.
students must meet those conditions which promote a
desirable high school calculus program. Included among
these is a mathematics curriculum such that all calculus
prerequisites are completed by the end of the junior year;
that at least one teacher be qualified to teach the course
on the college level as outlined in the Advanced Placement
Program; and that adequately prepared and motivated
students be willing to spend eight to ten hours per week on
assignments. The results of introducing such a program
into the high school are reflected through an increase in
quality in other courses and increased stimulation in both
29
students and teachers.
Ferguson also noted that many people have blamed a 
student's failure in college calculus on the premise that 
the student was exposed to some calculus in high school and 
who, after a few days, begins to "loaf" in college classes 
because he feels overconfident of his knowledge in 
calculus. It was found, however, that when regular senior 
mathematics students were given a three-week course 
dealing with topics in calculus, that "this practice does 
not take the bloom off the freshman colleges' calculus.
^W. E. Ferguson, "Calculus in the High School," The 
Mathematics Teacher, 53:451-3, October, 1960.
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The expressions 'limit of a function' and 'limit of a
30
ratio' are greeted as friends, not strangers."
Neelley reported upon the progress and achievements
of accelerated high school students who enrolled in
mathematics at Carnegie Institute of Technology during the
31
years 1957-1961. An accelerated student was considered
as such if he had studied high school calculus. At the end
of four years, the author found that of 141 students who
previously had high school calculus, 14 students, or 10 per
cent of this group, were classified as mathematics majors.
This number was drawn from a total of 122 mathematics
majors. Neelley concluded:
These figures seem surely to point to two things. 
First, high school acceleration is not the way to 
increase our number of college majors in mathematics. 
Second, the high casualty in the accelerated college 
courses make it seem that 'high school calculus is 
largely a waste of time'.
In a report on the history and progress of the
Advanced Placement Program, Pieters and Vance emphasized
the importance of high schools being aware that the
30Ibid.. p. 452.
31
J. H. Neelley, "A Generation of High School 
Calculus," The American Mathematical Monthly. 68:1004-5, 
December, 1961.
32Ibid., p. 1005.
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Advanced Placement Program in Mathematics involves the 
study of a whole year of analytic geometry and calculus at 
the college level and that high schools should not under­
take the program if they are not able to plan a full year 
33
course.
The authors further observed that the College 
Entrance Examination Board Commission on Mathematics 
recommends that twelfth grade mathematics could be 
successfully devoted to work in probability and 
statistical inference, topics which are of great importance 
to non-coliege bound, as well as college bound students. 
Some disagreement in what to teach is apparent, as 
teachers are showing preference to calculus if they have 
one-half year left in the twelfth grade, one of the 
reasons being that more teachers have had calculus train­
ing than have had studies in probability and statistics. 
Though the authors do not discourage teaching of calculus 
in twelfth grade, "This is not to say that a half year or 
less of calculus is not a good thing for some students...",
they do object strongly to the teaching of mere mantpu-
34lation in calculus.
^R. S. Pieters and E. P. Vance, "Advanced Placement 
Program in Mathematics," The Mathematics Teacher. 54:201-8, 
April, 1961.
3^Ibid., p. 207.
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Grossman observed that a strong effort should be
made to Identify students who could profit from study of
high school calculus. He noted that "our main concern is
for the best interests of our superior students, so that
they be given an enriching experience in their twelfth
year so that when they go to college they will be able to
proceed at as rapid a pace, with as much mathematical
35
background, as their ability permits." This statement 
implies both enrichment and acceleration as objectives.
The College Entrance Examination Board (CEEB) Advanced 
Placement Program has as its purpose, acceleration; that 
is, a student benefits from the program by moving sooner 
into advanced college mathematics, or a student can use 
calculus as a tool for college engineering or physics 
courses. Though some students may profit from this high 
school calculus program, Grossman sees that many superior 
students could benefit more from a twelfth year enrichment 
mathematics program. Thus, the implication is that not all 
superior students should study a full year of calculus 
because not all have the same goals in college.
Grossman questioned the CEEB report on Grade 12
35G. Grossman, "Advanced Placement Mathematics-For 
Whom?", The Mathematics Teacher, 55:560, November, 1962.
which discourages short-time calculus instruction because
"it tends to breed overconfidence and blunt the exciting
36
impact of a thorough preparation." He observed that:
If developed properly, units in the calculus can be 
part of high school courses just as units in analytic 
geometry are part of Grades 9, 10, and 11, as well as
12. Just as trigonometry is begun in year 9, 
continued in year 10 and handled more thoroughly in 
years 11 and/or 12, perhaps the same development for 
the calculus in high school will mean that when, in 
college, a thorough course in the calculus is given, 
our students will be more ready for these newer 
concepts. Planting seeds in high school will mean 
better understanding in college.
In 1963, Allendoerfer proposed that a six-weeks 
course in high school calculus was of merit when taught at 
the end of the twelfth grade because it provided an 
effective transition for students to the freshman year in 
college. He cautioned, however, that this course should 
come about only after students had been thoroughly prepared 
in courses such as algebra, geometry, trigonometry, and 
elementary functions and analytic geometry. Limiting high 
school calculus to a six-weeks period would prevent 
duplication encountered in a college course. The drawback 
of exceeding this period of time would result in not only 
students' wasting time, but in the spoiling of their
35
38appetites for college calculus. °
Allendoerfer also called attention to the 
importance of having the most experienced and trained 
persons as teachers of high school calculus when he 
stated:
I deplore the use of the average high school 
teacher in a calculus course, and equally deplore the 
use of inexperienced graduate students in such courses 
in college. Calculus can be a wonderfully exciting 
experience for the student when it is well taught, and 
it is a horrible shambles otherwise. I urge you, 
therefore, not to offer calculus unless you have such 
a teacher, and 1 advise you to help your students 
select colleges which use their most able staff as 
teachers of the calculus course. ^
Allendoefer concluded by noting that "My thesis is that
calculus is frequently taught at the wrong time, by the
wrong people, and in the wrong way. It is high time that
„40
we gave this matter our urgent attention.
TiHotson carried out one of the early investigations 
dealing with achievement in college calculus as related to 
high school calculus. He studied the effect a short unit 
of high school calculus had upon subsequent achievement in
38Carl B. Allendoerfer, "Case Against Calculus," The 
Mathematics Teacher. 56:482-5, November, 1963.
39Ibid., p. 485.
40Ibid.
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college calculus. A two-by-two factorial design was formed
using the factors calculus or no calculus in high school
and lower or higher level of college calculus taken by
forty-eight students within each of the categories. Both
regression analysis and analysis of covariance were
employed as statistical procedures to test the hypotheses
41of the investigation.
This study included 485 first semester freshmen who
enrolled in calculus at the University of Kansas during the
fall semester 1961-62. Students who had studied high
school calculus only a few days, or one semester or longer,
were omitted from the study. The purpose of the study was
to find evidence in support of or against the question:
"Should American high schools include some topics from the
42
calculus in their advanced mathematics course?"
Two different criteria of achievement used were the 
score on the final examination at the end of the semester 
and the end-of-semester letter grade. Adjustments for the 
factors of "scholastic ability" and "general mathematical
41Donald B. Tillotson, "The Relationship of an 
Introductory Study of Calculus in High School to Achieve­
ment in a University Calculus Course," (unpublished 
Doctor's dissertation, University of Kansas, Lawrence, 
1962), pp. 3-4.
42Ibid.. p. 107.
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background" were made through use of the factors "normal­
ized rank in high school graduating class" and "score on 
the placement examination Mathematics Test for Entering 
Students." Data dealing with the presence or absence of 
high school calculus instruction were supplied by students 
and teachers through questionnaires.
Tillotson found no significant difference in the
achievements of freshmen in college Calculus and Analytic
Geometry I for students who had studied no high school
calculus and students who had studied a brief unit of high
school calculus. This result was found true for both
criteria used in the study. In addition, he found that
freshmen enrolled in a lower course level of calculus did
not differ in achievement from those enrolled in the
advanced course level when adjustment was made for
normalized rank in high school graduating class and score
on the mathematics placement examination. With respect to
the third hypothesis of this study, it was found that the
achievement of freshmen enrolled at two different levels of
college calculus did not differ according to the type of
preparation in high school based upon calculus or no 
43calculus.
43Ibid., pp. 107-110.
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In concluding. Tillotson observed that:
The simplicity of the present study was both a 
weakness and a strength. The fact that a wide 
variety of high school programs were represented in 
both the 'calculus' and 'no calculus' groups may well 
have hidden significant advantages or disadvantages of 
particular types of preparation. On the other hand, if 
there is a rather universal tendency for the study of 
calculus in high school to aid or inhibit achievement 
in the college course, so that such high school study 
should be given general recommendation or blanket 
disapproval, the present investigation would seem to ,, 
have given opportunity for the effort to be measured.
The need for research studies dealing with
selection, placement and enrollment of mathematics students
was emphasized by Zant in his report on the teaching of
45mathematics at the college and university level. He 
related that most previous studies of this nature dealt 
with college students in general and were not concerned 
with the mathematics student. The need for accurate place­
ment of high school graduates in proper college mathe­
matics courses was further illustrated when Zant stated 
that "This research is needed particularly because many 
colleges are just beginning to start high school graduates
44
Ibid.. p. 111.
45James H. Zant, "The Teaching of Mathematics at the 
College and University Level," Review of Educational 
Research. Vol. 34, June 1964, pp. 347-53.
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with the course in analytic geometry and calculus.
In a recent study dealing with college and high
school calculus, McKillip investigated whether taking an
analytic geometry and calculus course in high school
significantly affected student achievement in a first-
semester college calculus course. This study concerned
836 entering first-year men at the University of Virginia
47during the 1963-64 school year.
The first of three groups studied included 58 
students with no high school calculus and 18 with one or 
more semesters of high school calculus, all of whom were 
excused from prerequisite college calculus courses. The 
second group included 508 students who had no high school 
calculus and 36 who had one or more semesters and all of 
whom took the normal mathematics sequence in the College of 
Arts and Sciences. The last group was made up of 187 
students having had no high school calculus and 29 students 
who studied one semester or more of high school calculus,
46Ibid., p. 350.
4^William D. McKillip, "The Effects of Secondary 
School Analytic Geometry and Calculus on Students' First 
Semester Calculus Grades at the University of Virginia," 
(unpublished Doctor's dissertation, University of Virginia, 
Charlottesville, 1965), pp. 48-51.
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all of whom took the normal mathematics sequence in the 
School of Engineering.
The treatment of the data included the formulation 
of regression equations having the following independent 
variables: grade in prerequisite college calculus course,
grade-point average in high school mathematics, rank in 
high school graduating class, SAT-mathematics and SAT- 
verbal scores, and CEEB Mathematics Achievement 
Examination score. The criterion was first semester 
calculus grade.
McKillip found that regardless of whether the 
subjects were graduates of public or private schools, 
that, for each group studied, students having at least one 
but less than two semesters of high school calculus 
achieved grades no different than they would have been 
expected to earn had they studied no calculus in high 
school. Students who presented two or more semesters of 
high school calculus from each of the three groups, how­
ever, earned grades in college calculus significantly 
higher than they would have been expected to earn had they 
not studied calculus in high school.
In concluding, the investigator stated that:
Since the teaching of a calculus course in high 
school of less than two semesters duration has not, in 
this study, produced a statistically significant
41
effect on the grades of students taking calculus again 
In college, Its value as a high school offering may be 
questioned. At the present time this offering would 
have to be justified on grounds other than the 
contribution of the course to success in college 
calculus.^®
McKillip further noted that:
In addition to the possibility of receiving 
advanced placement or college credit, the students who 
take two semesters of calculus in high school earn, on 
the average, better grades in college or university 
calculus if they are required to repeat the course. 9
Buchanan surveyed the opinions of 169 college 
teachers of mathematics with respect to two topics: (1) 
suitable content for a twelfth year course in mathematics, 
and (2) desirability of the inclusion of a unit on 
l i m i t s . T h e  results of this study indicated that these 
college teachers of mathematics favored analytic geometry 
and additional elementary functions as first and second 
choices, respectively, for a second semester course in 
twelfth grade mathematics. Calculus as a preferred course 
ranked sixth out of seven courses proposed. The inclusion
48Ibid., p. 52.
49Ibid.
L. Buchanan, Jr., "Opinions of College 
Teachers of Mathematics Regarding Content of the Twelfth 
Year Course in Mathematics," The Mathematics Teacher. 
58:223-5, March, 1965.
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of a unit on limits was favored by the majority of
teachers, but the teaching of a unit on calculus in any
course or as a semester course was opposed by 61 per cent
of the respondents. In concluding, Buchanan noted that:
Consequently, the teaching of a unit on limits in 
the twelfth year does not appear to be nearly as 
controversial among college teachers of.mathematics as 
is the teaching of a unit on calculus.
Beninati questioned the quick rise in popularity of
the teaching of calculus in high school during the past
decade. He observed that this rapid growth paralleled the
growth of the Advanced Placement Program which had been
administered by the College Entrance Examination Board 
52
since 1955. Some of this popularity of high school 
calculus, however, is seen to be synonymous with harmful 
crash programs which do an injustice not only to students 
but also to high school and college teachers and their 
school programs.
Beninati called attention to the need for adequate 
preparation and planning for those who would institute 
calculus in the twelfth grade. He noted that preliminary
51Ibid., p. 225.
52
Albert Beninati, "It's Time to Take a Closer Look 
at High School Calculus," The Mathematics Teacher.
59:29-30, January, 1966.
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Investigation of other high school twelfth grade programs 
could result in identifying mathematics courses more 
desirable and worthy. However, where an Advanced 
Placement Program is operating, its success would depend 
upon such factors as those of Identifying gifted pupils 
and faculty who can promote the successful teaching of 
calculus in high school.
Thelen and Pippert also observed that during the
last decade, calculus had become a common offering for
advanced students in high schools and that "those in favor
of the teaching of calculus in the high schools seem to be
53winning the argument." In a study to determine the 
effects that teaching high school calculus has on college 
students, the investigators attempted to add new evidence 
that would support or oppose the value of the teaching of 
high school calculus.
This investigation was a study of the relationship 
between study of high school calculus and course grade for 
369 mathematics majors in their first mathematics course at 
the University of Massachusetts. For students other than 
those receiving Advanced Placement, this first course was
53Leveme J. Thelen and Ralph Pippert, "Calculus: A 
Valid High School Course?", Clearing House, 40:479, April, 
1966.
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analytic geometry and calculus. The three groups studied 
were the total group, including 369 students, and the male 
and female subgroups of this sample. These subgroups 
included 184 male and 185 female students, each of whom had 
at least four years of college preparatory mathematics.
When each of these groups was divided into categories of 
no high school calculus, less than one-third semester and 
more than one-third semester of high school calculus, the 
investigators found that a chi-square test showed no 
significant difference between the "calculus" and "no 
calculus" groups.
The authors observed that students who studied one- 
third of a semester or more of high school calculus tended 
to do slightly better in their first semester of college 
mathematics. In concluding, they noted that:
The results of the study indicate that generally the 
instruction in high school calculus would have very 
little effect on student achievement in first semester 
college mathematics. While additional study should be 
given to this issue, particularly controlling for 
mathematical aptitude, the case for calculus 
instruction in high school is weakened by this 
evidence. These findings further support findings such 
as Tillotson's.
In a mathematics study somewhat different from those 
presented earlier, Chaney investigated the problem of what
54Ibid., p. 480.
topics should be profitably taught at the twelfth grade 
level In mathematics. The purpose of this study was to 
determine whether there were any differences found in the 
achievement of three groups of students in a college 
calculus and analytic geometry course. The three groups 
were identified according to whether they had studied 
either a formal limit concept and analytic geometry, 
analytic geometry, or no study of either of the above In 
a twelfth grade mathematics course.^
This study included 484 freshman students enrolled in
a first course of calculus and analytic geometry at the
University of Kansas in the fall semester, 1965. The
investigator found that the limit and analytic group
performed significantly better than did the other two
groups when the final grade in calculus was the criterion.
The analytic geometry group did not perform significantly
better than the group having no high school study of the
56
limit concept or analytic geometry.
55George L. Chaney, "The Effect of a Formal Study of 
the Mathematical Concept of Limit in High School on Achieve­
ment in a First Course in University Calculus,"
(unpublished Doctor's dissertation, University of Kansas, 
Lawrence, 1967), p. 6.
56Ibid., p. 87.
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In concluding, Chaney stated that:
A study of the limit concept in high school appears 
to have a positive effect on success in calculus. If 
the value of offering this particular topic in high 
school is measured by its contribution in college 
calculus, this study indicates the topic is 
appropriate for high school. '
^Ibid.. p. 88.
CHAPTER III
METHOD OF PROCEDURE
I. SOURCES OF DATA
The data used in this study were collected from four
primary sources. Three of these sources were the
Mathematics Department, Junior Division, and Office of the
Registrar, Louisiana State University. Official records on 
file in each of these divisions were analyzed and selected 
data applicable to this study were used. The remaining 
primary source of data was the student questionnaire.
The first records examined were the Class Lists. 
These lists, found on file in the Mathematics Department, 
revealed the names of students enrolled in each of the 
seventeen class sections of the introductory calculus 
course, Mathematics 50, during the beginning of the fall 
semester, 1967-68.
The second source of data was the Junior Division. 
This office provided information regarding students' 
scores on the American College Testing Program Test. The 
completion of the ACT test battery is required of all 
entering freshmen at Louisiana State University. The 
student test scores are used primarily in the students'
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counseling program and especially In some college 
departments as placement criteria. The Junior Division 
also provided data relating to students' scores on the 
Algebra and Trigonometry Mathematics Placement Tests.
These tests are departmental examinations intended to 
supply additional information useful for advanced 
placement of students in mathematics courses.
The files of the Office of the Registrar were 
examined for two other records necessary to thLs study.
The first of these, the end-of-semester Final Grade List, 
includes the letter grade earned by students completing 
the introductory calculus course, Mathematics 50. The 
second record examined was the student's high school 
transcript. The transcripts were reviewed for information 
dealing with high school preparation such as overall aca­
demic achievement, overall mathematics achievement, number 
of mathematics units taken and pattern of college 
preparatory mathemat ic s.
The last primary source of data essential to this 
investigation was the student questionnaire (See 
Appendix). This questionnaire was completed by 
Mathematics 50 students who were in class attendance one 
week prior to termination of the course. One of the chief
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purposes of this questionnaire was to seek data regarding 
students' participation in the study of high school 
calculus. Another purpose of this questionnaire was to 
survey students' value judgments regarding the merit of 
studying high school calculus, the adequacy of 
departmental mathematics placement tests, and the need of 
a precalculus college mathematics course.
II. TREATMENT OF DATA
From the permanent records of the Office of the 
Registrar, it was observed that 476 students completed 
Mathematics 50 during the fall semester, 1967-68. This 
study, however, included 314 members as its study sample 
in accordance with conditions as stated in the 
delimitations of the problem.
In addition to the study group of 314 members, 
several subgroups were studied. These subgroups were 
identified as Group "A," Group "B," and Group "HC." Group 
"A" was composed of 153 first-semester freshmen who 
enrolled in an introductory calculus course, Mathematics 
50, as their first college mathematics course. Group "B" 
consisted of 161 calculus students who had taken college 
mathematics prior to enrolling in Mathematics 50.
Group "HC" was made up of 18 freshmen chosen for special
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placement in an honors calculus program. Two subgroups of 
the sample, 241 male students and 73 female students, were 
also included in the study.
Freshmen who qualified for membership in Group "A" 
did so upon the basis of receiving passing scores on all 
three mathematics placement tests. Thus, a student was 
eligible if he (1) scored 26 or higher on the ACT 
mathematics test, (2) scored 18 or higher on the College 
Algebra Placement Test and (3) scored 7 or higher on the 
College Trigonometry Placement Test. It was observed that 
there was a small number of cases in which departmental 
permission was granted, thereby qualifying students who had 
scores lower than the minimum prescribed. Group "A" 
students were thus homogeneously grouped and characterized 
as having advanced placement in mathematics.
A second group having advanced placement was Group 
"HC." The members of this group met the original 
qualifications as did those in Group "A" but further 
selection procedures were used to qualify these students 
for membership in an introductory calculus honors class.
The selection procedures used in determining the 
members of Group "HC" consisted of allowing interested 
students who placed in the top 100 scores in the 
departmental placement tests to take another examination
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constructed by members of the mathematics faculty 
participating in the honors program. The top twenty 
students, after being interviewed, were then chosen as 
members of the Mathematics 50 honors class. Thus, the 
records revealed that eighteen students were members of 
Group "HC" and completed Mathematics 50 during the fall 
semester, 1967-68.
All of the data secured from the four primary 
sources were tabulated on individual student data sheets. 
The end-of-semester letter grade in Mathematics 50 was 
converted to a numerical score according to the scale 
A = 4, B ■ 3, C - 2 ,  D “ 1, and F ■ 0. Student scores on 
selected American College Testing Program (ACT) Tests were 
recorded in the form of raw scores. The three selected 
test scores chosen for study were the ACT English scores, 
ACT mathematics scores and ACT composite scores.
Scores earned by 151 Group "A" students on both the 
Algebra and Trigonometry departmental Mathematics Placement 
Tests were also recorded in raw score form. Students 
receiving a minimum score of 26 out of 36 points on the ACT 
Mathematics test qualified for advanced placement in 
calculus if they also scored a minimum of 18 out of 30 
points on the Algebra test and a minimum of 7 out of 15 
points on the Trigonometry test. It was observed that two
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students who were members of Group "A" did not take the 
Mathematics Placement Tests.
Data compiled from students' high school 
transcripts included overall academic achievement and 
overall mathematics achievement. Overall achievement was 
Indicated by taking the arithmetic average of the sum of 
points found after assigning A « 4, B « 3, C - 2, D « 1, 
and F ■ 0 to the grades earned in high school academic 
subjects. Other data selected from the transcript 
included number of units of mathematics taken and the 
pattern of college preparatory mathematics taken. This 
latter factor was also represented by a numeral indicating 
the number of years of college preparatory mathematics 
studied in high school.
The letter grades earned in college algebra and 
college trigonometry by 127 Group "B" students were also 
converted to numerical scores for purposes of this study. 
Other pertinent data gathered from the students' 
questionnaires were also tabulated for each member in the 
study sample. Some of the items recorded included the 
period of high school calculus instruction, if any, and 
responses of students to the merit of studying high school 
calculus, the adequacy of departmental mathematics place­
ment tests, and the need of a precalculus mathematics
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course.
The data from each completed student data sheet 
were coded and I.B.M. cards were punched. They were then 
processed through the I.B.M. computer which was programmed 
to deal with the input data and supply output in the form 
of frequency distributions, simple product-moment 
coefficients of correlation and chi-square test values.
CHAPTER IV
PRESENTATION AND INTERPRETATION
The purpose of this study was to investigate 
student achievement in a first course in college calculus. 
Information with regard to composition of the study 
sample and various subgroups in this investigation was 
presented in Chapter III. For purposes of greater 
continuity the findings of this study were reported in 
sequence and in accordance with proposed study inquiries 
formulated in the statement of the problem. These 
inquiries and related findings are reported in this 
chapter.
1. How successful are students in an introductory 
college calculus course?
The data with regard to distribution of college 
calculus grades for 314 students during the fall 
semester, 1967-68, are presented in Table I. An 
examination of the data reveals that 45 students, or 14.3 
per cent of the sample, achieved a letter grade of "A" upon 
completion of the introductory calculus course, Mathematics 
50, at Louisiana State University. The data further 
disclose that 114 students, or 36.3 per cent of this group,
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TABLE I
DISTRIBUTION OF 314 COLLEGE CALCULUS GRADES 
FALL SEMESTER 1967-68
Grade Number Per Cent
A 45 14.3
B 69 22.0
C 90 28.7
D 49 15.6
F 61 19.4
Total 314 100.0
Mean 1.96
Standard 1.32
Deviation
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earned a grade of "B" or higher; whereas, 200 students, 
or 63.7 per cent, earned a letter grade of "C" or below.
The reported mean of 1.96 indicates that this group 
achieved at below average levels and experienced less 
success than would normally be expected for students 
enrolled in an advanced program in mathematics. The 
standard deviation of 1.32 reveals the presence of a large 
amount of variability from the mean found for this group.
Data are presented in Table II concerning the 
distribution of college calculus grades relative to sex.
The data reveal that 13.3 per cent of the male students 
and 17.8 per cent of the female students received an "AM 
grade in Mathematics 50. The greatest difference in grade 
distribution between the sexes was for the grade "F.M For 
the males, 21.2 per cent earned an "F," whereas, only 13.7 
per cent of the female students achieved at the "F” level. 
Though the reported mean of 1.90 for male students and 
2.15 for female students appears to indicate that female 
students in the sample achieved relatively greater success 
than did males, caution should be used in applying too 
much weight to this finding. The presence of such factors 
as selectivity and size of the female subgroup may have 
influenced these findings.
The chi-square (X^ ) test, however, was applied to
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TABLE II
DISTRIBUTION OF COLLEGE CALCULUS GRADES 
RELATIVE TO SEX
Grade
Male
Number - Per Cent
Female 
Number - Per Cent
A 32 13.3 13 17.8
B 52 21.6 17 23.3
C 69 28.6 21 28.7
D 37 15.3 12 16.5
F 51 21.2 10 13.7
Total 241 100.0 73 100.0
Mean 1.90 2.15
Standard Deviation 1.32 1.29
Chi-square - 2.53, not significant at the .05 level.
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Che grade distribution to test the independence of the 
variable, sex, as represented by male and female cate­
gories. The chi-square test is a statistical procedure 
which may be used to test for differences between the 
distribution of two groups. Popham states that:
Essentially, this procedure involves a 'goodness of 
fit' test wherein the sample frequencies actually 
falling within certain categories are contrasted with 
those which might be expected on the basis of the 
hypothetical distribution. If a marked difference 
exists between the observed or actual frequency 
falling in each category and the frequencies expected 
to fall in each category on the basis of chance or a 
previously established distribution, then the test 
will yield a numerical value large enough to be 
interpreted as statistically significant.1
The null hypothesis tested was that there is no significant
difference between the grade distribution of male and
female calculus students. A chi-square value of 2.53 was
reported as not significant at the .05 level. Thus, the
null hypothesis of no significant difference was retained.
The distribution of college calculus grades for 
Louisiana and non-Louisiana high school graduates is 
reported in Table III. The data reveal that of 314 
students studied, 263 students, or 83.7 per cent, were 
graduates of Louisiana high schools; whereas, 51 students,
1W. James Popham, Educational Statistics: Use and
Interpretation (New York: Harper & Row, Publishers, Inc., 
1967), p. 277.
59
TABLE III
DISTRIBUTION OF COLLEGE CALCULUS GRADES 
FOR LOUISIANA AND NON-LOUISIANA HIGH 
SCHOOL GRADUATES
Grade
Louisiana 
Number - Per Cent
Non- Loui siana 
Number - Per Cent
A 39 14.8 6 11.8
B 59 22.4 10 19.6
C 78 29.6 12 23.5
D 37 14.1 12 23.5
F 50 19.1 11 21.6
Total 263 100.0 51 100.0
Mean 2.00 1.76
Standard Deviation 1.31 1.32
Chi-square - 3.59, not significant at the .05 level.
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or 16.3 per cent, were graduates of out-of-state high 
schools. Means of 2.00 and 1.76 are reported for 
Louisiana and non-Louisiana high school graduates, 
respectively. Of interest are the grade comparisons 
between groups reported in per cents. Thus, Louisiana 
graduates scored greater percentages of "A," "B," and 
"C" grades than did graduates of non-Louisiana schools.
The data reveal also that non-Louisiana high school 
graduates achieved a greater percentage of grades "D" and 
"F" than did Louisiana graduates.
The chi-square test was applied to the grade 
distribution to test the independence of variables of 
classification. The null hypothesis tested was that there 
is no significant difference between the grade distri­
butions of Louisiana and non-Louisiana high school 
graduates. The data reveal that the chi-square value of 
3.59 was not significant at the .05 level. Thus, the null 
hypothesis was retained.
Data are presented in Table IV concerning the 
distribution of college calculus grades relative to over­
all high school academic achievement for 314 students. A 
comparison of the means of the two factors reveals that 
students performed at least one letter grade higher in 
overall high school academic achievement than in an
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TABLE IV
DISTRIBUTION OF 314 COLLEGE CALCULUS GRADES 
RELATIVE TO OVERALL HIGH SCHOOL 
ACADEMIC ACHIEVEMENT
Grade-Point 
Average
Calculus 
Number -
Grades 
Per Cent
Academic 
Achievement 
Number - Per Cent
4.00 45 14.3 28 8.9
3.00 - 3.99 69 22.0 174 55.5
2.00 - 2.99 90 28.7 103 32.8
1.00 - 1.99 49 15.6 9 2.8
0.00 - 0.99 61 19.4 0 0
Total 314 100.0 314 100.0
Mean 1.96 3.14
Standard Deviation 1.32 0.61
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introductory course in college calculus. Of special 
interest is the size of the mean for overall high school 
academic achievement. The data disclose this mean to be 
3.14. In terms of letter grades, the study sample, which 
can be considered a select group, achieved at better than 
"B" level in high school academic subjects whereas they 
achieved an average grade of slightly less than "C" in 
college calculus.
The data with regard to distribution of 314 college 
calculus grades relative to overall high school mathe­
matics achievement are presented in Table V. An 
examination of the data reveals that 80 students or 25.4 
per cent of the sample earned "A" grades in all high 
school mathematics courses; whereas, 45 students, or 14.3 
per cent, earned "A" in college calculus. In addition, 228 
students, or 72.6 per cent of the group, earned grades of 
"B" or higher in high school overall mathematics achieve­
ment while 114 students, or 36.3 per cent, achieved a ’'B" 
grade or higher in college calculus. Thus, of the number 
of students who achieved at "B" or higher grade levels in 
high school mathematics, only one-half of this number 
achieved at similar grade levels in college calculus.
Means reported for these variables were 3.21 for 
overall high school mathematics achievement and 1.96 for
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TABLE V
DISTRIBUTION OF 314 COLLEGE CALCULUS GRADES 
RELATIVE TO OVERALL HIGH SCHOOL 
MATHEMATICS ACHIEVEMENT
Grade-Point 
Average
Calculus 
Number -
Grades 
Per Cent
Mathematics 
Achievement 
Number - Per Cent
4.00 45 14.3 80 25.4
3.00 - 3.99 69 22.0 148 47.2
2.00 - 2.99 90 28.7 74 23.6
1.00 - 1.99 49 15.6 12 3.8
0.00 - 0.99 61 19.4 0 0
Total 314 100.0 314 100.0
Mean 1.96 3.21
Standard Deviation 1.32 0.69
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achievement in an introductory college calculus course. It
is interesting to note that twelve students, or 3.8 per cent
of this group, earned grade-point averages between 1.00 and 
1.99 in high school mathematics. For college calculus, 
however, 49 students, or 15.6 per cent of the group, 
achieved similar grade-point averages; whereas, 61 
students, or 19.4 per cent, earned lower or failing grades.
2. Are there any differences in calculus achieve­
ment for three selected groups of college calculus 
students?
The distribution of college calculus grades for 153 
Group "A" students and 161 Group "B" students is reported 
in Table VI. The members of Group "A" consisted of first 
semester students in the study sample who had no history 
of college mathematics prior to enrolling in college 
calculus, Mathematics 50. Group "B" students were those 
students in the study sample who completed one or more 
college mathematics courses before enrolling in college 
calculus.
The most significant data revealed in the table deal 
with the reported mean of 2.30 and 1.63 for Groups "A" and 
"B", respectively. Thus, Group "A” appears to have 
achieved greater success in calculus than did Group "B.11
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TABLE VI
DISTRIBUTION OF COLLEGE CALCULUS GRADES FOR 153 
GROUP "A" AND 161 GROUP "Bn STUDENTS
Grade
Group 
Number -
"A"
Per Cent
Group 
Number -
"B”
Per Cent
A 35 11.1 10 3.2
B 38 12.1 31 9.9
C 39 12.4 51 16.3
D 20 6.4 29 9.2
F 21 6.7 40 12.7
Total 153 161
Mean 2.30 1.63
Standard Deviation 1.33 1.22
Chi-square * 23.58, significant at the .05 level.
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It should be noted, however, that each group is a select 
one and that students in Group "A" were especially 
selected for advanced placement on the basis of success on 
placement examinations. Though Group "A" achieved a 
slightly higher mean, this mean score was little better 
than a "C" grade.
The chi>square test was applied to the grade 
distribution to test the independence of variables of 
classification. The null hypothesis tested was that there 
is no significant difference between the grade distri­
butions of Group "A" and Group "B." The data, however, 
reveal that the chi-square value of 23.58 was significant 
at the .05 level. Hence, the null hypothesis was 
rejected.
In a study cited in the literature, Chapter II, ACT 
Research Service and the Junior Division, Louisiana State 
University, reported on the achievement of 182 Louisiana 
State University freshmen enrolled in calculus,
Mathematics 50, during the fall semester, 1965-66. A 
comparison of the means and standard deviations for 
students of this group with those for Group "A" students 
revealed almost Identical data; Thus, for 153 members of 
Group "A" and 182 members of the 1965-66 study, means of 
2.30 and 2.34, respectively, were reported. The standard
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deviations for these groups were 1.33 and 1.34, 
respectively.
These similar levels of calculus achievement 
indicate that very little progress, if any, has been made 
by educators over a three-year period, in raising the 
achievement levels of students. Furthermore, as both of 
these groups represented supposedly better-than-average 
students selected for advanced placement, a reported mean 
of slightly better than a "C" grade does not nearly 
approach achievement levels normally expected by educators 
from such groups of students.
Table VII was prepared to show the distribution of 
college calculus grades for 18 Group "HC" students.
Members of this group were chosen especially for 
participation in a calculus honors program. Moreover, 
Group "HC" was, except for one member, a subgroup of 
Group "A."
The data in the table disclose that a mean of 2.44 
was reported for this group in college calculus. Though 
members of Group "HC" can be considered the "cream" of 
Group "A," calculus achievement means reported for these 
groups did not differ significantly. Thus, the members of 
Group "HC," on the average, tended to achieve grades in 
calculus slightly higher than "C." When compared to
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TABLE VII
DISTRIBUTION OF COLLEGE CALCULUS GRADES 
FOR 18 GROUP "HC" STUDENTS
Grade Number Per Cent
A 4 22.2
B 6 33.3
C 5 27.8
D 0 0.0
F 3 16.7
Total 18 100.0
Mean 2.44
Standard Deviation 1.34
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expectation levels of achievement generally reported for 
honor students, Group "HC" did not experience a high 
degree of success in college calculus. It is of interest 
to note that three members of this group failed to earn 
passing grades.
3. Is student achievement in college calculus 
influenced by selected high school college preparatory 
mathematics patterns?
The data with regard to distribution of calculus 
grades relative to pattern of college preparatory mathe­
matics taken in high school are presented in Table VIII. 
High school courses defined as college preparatory mathe­
matics were Algebra I, Geometry, Algebra II, Trigonometry 
and/or Solid Geometry, Advanced Mathematics and Calculus. 
The data in the table revealed that of 314 students in the 
sample, 22 students studied three years of college 
preparatory mathematics (Pattern 3), 276 students studied 
four years (Pattern 4), and 16 students studied five years 
of college preparatory mathematics (Pattern 5).
Of interest were the reported means of the grade 
distribution for each of the three college preparatory 
mathematics patterns chosen by members of the study group. 
The data revealed a mean of 1.36 for Pattern 3, 1.98 for
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TABLE VIII
DISTRIBUTION OF CALCULUS GRADES RELATIVE TO PATTERN 
OF COLLEGE PREPARATORY MATHEMATICS
Pattern 3 4 5
Grade Number-Per Cent Number-Per Cent Number-Per Cent
A 0 0.0 41 14.9 4 25.0
B 4 18.1 60 21.8 5 31.2
C 8 36.4 79 28.6 3 18.8
D 2 9.1 45 16.3 2 12.5
F 8 36.4 51 18.4 2 12.5
Total 22 100.0 276 100.0 16 100.0
Mean 1.36 1.98 2.44
Standard 1.15
Heul flU nn
1.31 1.32
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Pattern 4, and 2.44 for Pattern 5. It appeared that 
students who selected patterns of college preparatory 
mathematics including four and five years of mathematics 
achieved considerably higher grades in Mathematics 50 than 
did those students selecting only three years of college 
preparatory mathematics. This conclusion should be 
adjusted in light of various interacting factors which may 
detract from the accuracy of the conclusions. One such 
factor in this case is the smallness of the samples used in 
patterns three and five.
An examination of the data presented in Table VIII 
further revealed that of 22 students selecting Pattern 3, 
no student earned an "A" grade; of 276 students selecting 
Pattern 4, 41 students or 14.9 per cent of this group 
earned an MA" grade, and of 16 students selecting Pattern 5, 
4 students or 25.0 per cent of this group earned an "A" 
grade. It is of interest to note that 8 students or 36.4 
per cent of students selecting Pattern 3 failed calculus;
51 students or 18.4 per cent of students selecting Pattern 
4 failed calculus; and 2 students or 12.5 per cent of 
students selecting Pattern 5 achieved failing grades.
4. Which selected student high school background 
record factors relate to college calculus achievement?
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5. Which college academic, entrance test, and 
mathematics placement test factors relate to college 
calculus achievement?
The degrees of relationship between the criterion 
and given factors are presented in Tables IX through XIV. 
Data presented in each of these tables are in the form of 
an intercorrelation matrix where simple coefficients of 
correlation are reported for each pair of variables 
identified in the study sample or subgroups. The findings 
presented in line one of each of the tables, however, are 
most important to the purposes of this study and will be 
analyzed accordingly.
One of the purposes of this study was to determine 
whether a measurable degree of relationship existed between 
the criterion college calculus grades and each of the 
factors: overall high school academic achievement, overall
high school mathematics achievement, number of high school 
mathematics units, pattern of college preparatory mathe­
matics, American College Testing Program (ACT) English 
test scores, ACT mathematics test scores, and ACT composite 
scores. In addition, for several subgroups studied, some 
of the factors such as algebra placement test scores, 
trigonometry placement test scores, college algebra grades, 
and college trigonometry grades were also investigated.
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Analysis and interpretation of measures of relation­
ship found between pairs of factors should include a 
discussion of the validity of the measure expressed in 
terms of the significance of a correlation coefficient and 
a generally accepted description for classifying coef­
ficients of correlations. Garrett has stated that:
The significance of an obtained r may be tested also 
against the hypothesis that the population r is in fact 
zero. If the computed r is large enough to invalidate 
or cast serious doubt upon this null hypothesis we 
accept r as indicating the presence of at least some 
degree of correlation.
An examination of the data presented in line one of 
Table IX reveals a correlation coefficient, r - .332, 
found between the criterion college calculus grades and 
overall high school academic achievement. In order to 
determine whether the obtained r of .332 was significant, 
it was tested against the null hypothesis. It was found 
that for a sample of this size, an r of .112 or larger was 
considered significant at the .05 level. Thus, the 
obtained correlation coefficient, r » .332, is clearly 
larger than .112 and was reported as significant at the 
.05 level.
2
Henry E. Garrett, Statistics in Psychology and 
Education (New York: David McKay Company, Inc., 1964),
p. 200.
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Generally accepted methods for classifying corre­
lation coefficients have been reported by several 
investigators. One widely accepted classification is 
reported by Garrett who states that an:
r from .00 to + .20 denotes indifferent or 
negligible relationship; 
r from + .20 to + .40 denotes low correlation, 
present but slight; 
r from + .40 to + .70 denotes substantial or 
marked relationship; 
r from + .70 to + 1.00 denotes high to very high 
relationship.
Thus, the r of .332 found between college calculus grades 
and overall high school academic achievement, though 
significant, denotes low correlation between the two 
variables. Other r's found between the same factors in 
four studies cited in the review of the literature ranged 
between .20 and .430. Though the reported correlation 
coefficient of .332 in this study was low it was typical 
of the median r, .328, found for the same pair of factors 
reported in earlier studies.
Additional data were presented in Table IX 
regarding the relationship between college calculus grades 
and several selected factors for 314 students in the 
study. The second correlation coefficient reported in line
^Ibid., pp. 175-176.
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TABLE IX
INTERCORRELATION MATRIX FOR COLLEGE CALCULUS 
GRADES AND SEVEN SELECTED FACTORS 
FOR 314 STUDENTS
Variable 2 3 4 5 6 7 8
1 332 .353 .054 .145 .201 .271 .271
2 .877 .064 .110 .476 .383 .439
3 .089 .119 .464 .471 .462
4 .769 .101 .268 .218
5 .211 .350 .310
6 .588 .811
7 .814
Coefficients are significant at the .05 level If r i .112.
1. College Calculus Grades
2. Overall High School Academic Achievement
3. Overall High School Mathematics Achievement
4. Number of High School Mathematics Units
5. Pattern of College Preparatory Mathematics
6. ACT English Test Scores
7. ACT Mathematics Test Scores
8. ACT Composite Scores
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one is an r of .353 between the criterion and overall high 
school mathematics achievement. This r of .353 was the 
highest of the seven coefficients reported in line one. 
Though significant, this coefficient is considered, as was 
the previous one, as denoting low correlation between 
calculus grades and overall high school mathematics 
achievement. When compared to correlation coefficients 
found between the same pair of variables in four other 
studies reported in Chapter II, the r of this study was 
the third highest of the r's, which ranged from .11 to 
.428.
The only coefficient reported not significant at the 
.05 level is the r of .054 found between the criterion 
calculus grades and number of high school mathematics units 
taken. Similar coefficients were reported by three 
investigators in the literature. They reported r's of 
.03, .118 and .144 between this pair of factors.
When the factor "pattern of college preparatory 
mathematics taken in high school" was correlated with the 
criterion, the data reveal an r of .145. No studies were 
found which reported on this relationship. It was noted, 
however, that though the reported r of .145 was signifi­
cant at the .05 level, it did not merit any serious 
consideration as a predictor variable because it
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represents a negligible relationship between these 
factors. It is interesting to note, however, that this 
coefficient was larger than the one reported for "units of 
high school mathematics."
Correlation coefficients found between college 
calculus grades and each of three scores reported on the 
American College Testing Program Test are presented in 
Table IX, page 75. An r of .201 was reported for ACT 
English test scores, .271 was reported for ACT mathematics 
test scores and .271 was reported for ACT composite scores. 
Though significant, each of these coefficients represented 
a low degree of relationship existing between each of 
these variables and the criterion.
Several studies found in the literature, Chapter II, 
reported measures of relationship between calculus grades 
and ACT test factors. These correlations were -.027, .283, 
.34 and .38 for ACT English scores; .212, .34, .38 and 
.387 for ACT mathematics scores; and .109, .377 and .47 for 
ACT composite scores. The data found in the present study 
dealing with 314 students appeared to indicate that the r's 
found between the criterion and each ACT factor studied was 
much lower than those reported in the literature.
Thus, data have been presented in Table IX, page 75, 
regarding measures of relationship found between the
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criterion college calculus grades and seven selected 
factors with respect to the study group of 314 students.
It appeared that the factors, overall high school academic 
achievement and overall high school mathematics achievement 
were the best predictors of calculus grades for students 
enrolled in an introductory course in calculus at 
Louisiana State University. Though ACT mathematics test 
scores and ACT composite scores ranked much lower with 
regard to size of correlation coefficients, it is possible 
that these factors may also be considered as useful 
predictor variables for college calculus achievement.
The data with regard to intercorrelations between 
college calculus grades and seven selected factors for 241 
male and 73 female students are presented in Table X and 
Table XI, respectively. The largest coefficient reported 
in this study by sex was r « .358 found between the 
criterion and overall high school mathematics achievement 
for 241 male students. The second largest measure of 
relationship was .332 found between the criterion and over­
all high school academic achievement for 73 female 
students. It is of interest to note that this coefficient 
represented the only measure out of seven reported for the 
female group which was larger than measures found for 
corresponding pairs of factors for the male group. Two
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factors perhaps accounting for these results are (1) the 
size of the groups and (2) the selectivity of the female 
group.
Other measures presented in Table X for 241 male 
students are: .325, for overall high school academic
achievement; .088, for number of high school units; .161, 
for pattern of college preparatory mathematics; .191, for 
ACT English test scores; .297, for ACT mathematics test 
scores; and .275, for ACT composite scores. Thus, for the 
male group the most useful predictor factors for college 
calculus achievement appeared to be overall high school 
mathematics achievement, overall high school academic 
achievement, and ACT mathematics test scores. All coef­
ficients except that one found for number of mathematics 
units were found to be significant at the .05 level.
Other correlations reported for 73 females are 
presented in Table XI. Measures of relationship found 
between the criterion and several factors were reported as: 
.297, for overall high school mathematics achievement; 
-.092, for number of high school mathematics units; .086, 
for pattern of college preparatory mathematics; .162, for 
ACT English test scores; .152, for ACT mathematics test 
scores; and .223, for ACT composite score**. For the female 
group the most useful predictor fac'.jcb found in this study
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TABLE X
INTERCORRELATION MATRIX FOR COLLEGE CALCULUS 
GRADES AND SEVEN SELECTED FACTORS FOR 
241 MALE STUDENTS
Variable 2 3 4 5 6 7 8
1 325 .358 .088 .161 .191 .297 .275
2 .866 .061 .103 .428 .384 .452
3 .090 .110 .438 .479 .478
4 .764 .110 .275 .210
5 .321 .375 .305
6 .622 .836
7 .814
Coefficients are significant at the .05 level if r a .124.
1. College Calculus Grades
2. Overall High School Academic Achievement
3. Overall High School Mathematics Achievement
4. Number of High School Mathematics Units
5. Pattern of College Preparatory Mathematics
6. ACT English Test Scores
7. ACT Mathematics Test Scores
8. ACT Composite Scores
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TABLE XI
INTERCORRELATION MATRIX FOR COLLEGE CALCULUS 
GRADES AND SEVEN SELECTED FACTORS FOR 
73 FEMALE STUDENTS
Variable 2 3 4 5 6 7 8
1 332 .297 -.092 .086 .162 .152 .223
2 .875 .271 .213 .272 .390 .301
3 .234 .219 .293 .445 .314
4 .820 .268 .263 .334
5 .215 .235 .355
6 .525 .778
7 .811
Coefficients are significant at the .05 level if r 2 .231.
1. College Calculus Grades
2. Overall High School Academic Achievement
3. Overall High School Mathematics Achievement
4. Number of High School Mathematics Units
5. Pattern of College Preparatory Mathematics
6. ACT English Test Scores
7. ACT Mathematics Test Scores
8. ACT Composite Scores
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were overall high school academic achievement and overall 
high school mathematics achievement. It should be pointed 
out that the remaining five factors were represented by 
correlation coefficients which were not significant at the 
.05 level.
Table XII was prepared to show the intercorrelation 
matrix for college calculus grades and nine selected 
factors for 151 Group "AM students, or first semester 
freshmen with no prior history of college mathematics. An 
examination of the data in line one revealed that an r of 
.357 was found between college calculus grades and overall 
high school academic achievement. The second largest 
correlation reported was r - .328 for overall high school 
mathematics achievement. These two factors continued to 
surpass any of the others studied in this investigation as 
predictor variables for calculus grades.
It is of interest to note that two additional 
variables were included for study in Table XII. The data 
disclosed that trigonometry placement test scores and 
algebra placement test scores exhibited r's of .312 and 
.300, respectively, when related with the criterion 
college calculus grades. This pair of measures also 
indicated the usefulness of these factors as predictor 
variables. Of the remaining five correlation coefficients
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TABLE XII
INTERCORRELATION MATRIX FOR COLLEGE CALCULUS 
GRADES AND NINE SELECTED FACTORS FOR 
151 GROUP "A" STUDENTS
Variable 2 3 4______5______ 6 7 8 9___10
1 .357 .328 .015 .102 .159 .180 .272 .300 .312
2 .838 -.095 -.042 .356 .120 .403 .290 . 199
3 -.085 -.068 .333 .290 .334 .382 .210
4 .862 -.106 .084 .056 .056 .076
5 -.111 .027 .053 .022 .075
6 .306 .710 .319 .125
7 .612 .439 .190
8 .400 .131
9 .409
Coefficients are significant at the .05 level if r & .160.
1. College Calculus Grades
2. Overall High School Academic Achievement
3. Overall High School Mathematics Achievement
4. Number of High School Mathematics Units
5. Pattern of College Preparatory Mathematics
6. ACT English Test Scores
7. ACT Mathematics Test Scores
8. ACT Composite Scores
9. Algebra Placement Test Scores
10. Trigonometry Placement Test Scores
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reported in line one, only two coefficients were found 
significant at the .05 level. These were an r * .272, 
representing ACT composite scores, and an r - .180, 
representing ACT mathematics test scores. A correlation 
of .271 was previously reported between the criterion and 
ACT mathematics scores in the study involving the total 
study group of 314 students. A possible explanation for 
the diminished r of .180 for Group "A" students is the 
selectivity of the students in this group.
It should be noted that ACT mathematics test scores 
are used as the first criterion for determining advanced 
placement. That is, only students scoring 26 or higher on 
this test qualify for the departmental mathematics place­
ment tests which lead to advanced placement in Mathematics 
50. As the relationship between calculus grades and ACT 
mathematics test scores is negligible, it would appear that 
the continued use of this variable as criterion for 
advanced placement is open to question. Each of the corre­
lation coefficients reported for algebra and trigonometry 
placement test scores was greater than the coefficient 
reported for ACT mathematics test scores. This evidence 
indicates that the departmental placement tests are 
superior to ACT mathematics test scores as predictive 
factors of success in college calculus.
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It is of interest to note the correlation found 
between college calculus grades and ACT scores for 182 
freshmen attending Louisiana State University in the fall 
of 1965-66 as reported earlier in the literature. Corre­
lation coefficients reported were r - -0.027, for ACT 
English test scores; r - .212, for ACT mathematics test 
scores; and r ■ .109, for ACT composite scores. In the 
present study, r's found for comparable factors were 
.159, .180 and .272, respectively. The only defensible 
conclusion regarding these measures is that a low or 
insignificant relationship was present in each case.
The data with regard to intercorrelations between 
college calculus grades and nine selected factors for 127 
Group "B" students are presented in Table XIII. The 
highest coefficient of correlation, r » .300, was found 
between the criterion, calculus grades, and overall high 
school mathematics achievement.
Two additional factors were investigated with 
respect to this study group. These factors and the 
measures of relationship found were college trigonometry 
grades, .290, and college algebra grades, .252. These 
reported coefficients appeared to substantiate evidence 
found by two other investigators, Seigle and Morris, who 
reported in the literature that for predicting success in a
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TABLE XIII
INTERCORRELATION MATRIX FOR COLLEGE CALCULUS 
GRADES AND NINE SELECTED FACTORS 
FOR 127 GROUP "B" STUDENTS
Variable 2 3 4 5 6 7 8 9 10
1 .240 .300 -.060 .048 .073 .063 .070 .252 .290
2 .880 .072 .061 .413 .282 .308 .244 .241
3 .082 .055 .364 .304 .305 .217 .222
4 .640 .135 .295 .237 -.144 -.102
5 .259 .357 .295 .000 -.030
6 .505 .797 .274 .126
7 .747 .188 .078
8 .151 .078
9 .417
Coefficients are significant at the .05 level if r * .174.
1. College Calculus Grades
2. Overall High School Academic Achievement
3. Overall High School Mathematics Achievement
4. Number of High School Mathematics Units
5. Pattern of College Preparatory Mathematics
6. ACT English Test Scores
7. ACT Mathematics Test Scores
8. ACT Composite Scores
9. College Algebra Grades
10. College Trigonometry Grades
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college mathematics course, the best predictor among 
mathematics courses already taken at college Is the grade 
earned In the previous mathematics course. Thus, at 
Louisiana State University, trigonometry precedes calculus 
In the sequence of courses taken by Group "B" students.
The r of .290 reported for trigonometry grades does exceed 
the r of .252 found for algebra grades.
Only one other factor, overall high school academic 
achievement, exhibited a measure of relationship with 
calculus grades which was found significant at the .05 
level for this group of students. A correlation coef­
ficient of .240 was reported between these two factors.
Only four of the reported nine coefficients in line one 
were significant. It is of interest to note that for 
this group the factor "overall high school academic 
achievement" ranked last in importance as a predictor.
Table XIV was prepared to show the intercorrelations 
between college calculus grades and nine selected factors 
for 17 Group "HC" students. An examination of the data in 
line one reveals that the two largest correlation coef­
ficients reported were r - .730, between the criterion and 
overall high school mathematics achievement and r - .646, 
between the criterion and overall high school academic 
achievement. Though these measures appeared to be large,
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TABLE XXV
INTERCORRELATION MATRIX FOR COLLEGE CALCULUS 
GRADES AND NINE SELECTED FACTORS FOR 
17 GROUP MHC" STUDENTS
Variable 2 3 4 5 6 7 8 9 10
1 .646 .730 -.069 .000 .174 .504 .536 .263 .353
2 .872 -.225 .000 .228 .432 .364 .214 .531
3 -.191 .000 .253 .590 .421 .258 .419
4 .000 .196 .053 .256 .150 -.361
5 .000 .000 .000 .000 .000
6 .444 .693 .018 .129
7 .760 .336 .060
8 .246 .139
9 .411
Coefficients are significant at the .05 level if r s .482.
1. College Calculus Grades
2. Overall High School Academic Achievement
3. Overall High School Mathematics Achievement
4. Number of High School Mathematics Units
5. Pattern of College Preparatory Mathematics
6. ACT English Test Scores
7. ACT Mathematics Test Scores
8. ACT Composite Scores
9. Algebra Placement Test Scores
10. Trigonometry Placement Test Scores
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It should be noted that the study group was relatively 
small, thereby possibly accounting for what appeared to be 
unusually large results. Correlation coefficients reported 
in the table were significant at the .05 level If the r was 
.482 or larger.
Only two other measures of relationship were found 
significant at the .05 level. These were reported as 
r * .536, for ACT composite scores and r - .504, for ACT 
mathematics test scores. Of passing interest was the 
relationship, r = .000, reported between the criterion 
college calculus grades and pattern of college 
preparatory mathematics taken in high school. This 
result was due to the fact that each of the 17 members of 
this group selected the same pattern of college 
preparatory mathematics, namely, Pattern 4. Hence, for 
this group, college preparatory mathematics was not a 
variable.
Data presented in the table revealed that when the 
factors "algebra placement test scores" and "trigonometry 
placement test scores" were related to college calculus 
grades, the correlation coefficients found between them 
were not significant at the .05 level. Thus, for 17 
Group "HC" students the most useful predictors found in this 
study were overall high school mathematics achievement and
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overall high school academic achievement.
6. Is the previous study of high school calculus 
related to achievement In college calculus?
The data presented In the remaining tables In this 
chapter were collected from questionnaires (See Appendix) 
completed by members of the study sample. An examination 
of Table XV through Table XVII revealed data concerning 
the study of calculus In high school by students In this 
investigation.
The distribution of student calculus grades relative 
to study of high school calculus is displayed in Table XV. 
An examination of the data disclosed that for 314 students 
in this study, 136 students, or 43.3 per cent of the sample, 
received instruction in calculus while attending high 
school; whereas, 178 students, or 56.7 per cent, received 
no such instruction. High school calculus was defined as 
that part of the high school mathematics program given to 
the study of calculus, the period of time devoted to this 
study being no less than one week.
The data further disclosed that of 136 students 
having studied high school calculus 67 students earned an 
"A" or "B,f letter grade in college calculus, 37 students 
earned a "C" grade and 32 students earned grades of "D" or
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TABLE XV
DISTRIBUTION OF STUDENT CALCULUS GRADES RELATIVE 
TO STUDY OF HIGH SCHOOL CALCULUS
Grade
Calculus
Yes
Number - Per Cent
No
Number - Per Cent
A 25 18.4 20 11.2
B 42 30.9 27 15.2
C 37 27.2 53 29.8
D 15 11.0 34 19.1
F 17 12.5 44 24.7
Total 136 100.0 178 100.0
Chi-square * 20.73, significant at the .05 level.
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"F." An interesting comparison can be made between 
students with and without high school calculus by 
observing the per cent of college calculus grades 
indicated in the table for each group. Thus, for students 
with high school calculus instruction, 49.3 per cent 
earned "A" or "B" grades in college calculus, 27.2 per 
cent earned "C" grades; and 23.5 per cent earned "D" or 
"F" grades. For 178 students with no instruction in high 
school calculus, 26.4 per cent earned "A" or "B" grades in 
college calculus; 29.8 per cent earned "C" grades; and 
43.8 per cent earned "D" or "F" grades.
The data appeared to indicate that students who 
studied calculus in high school achieved higher grades in 
college calculus than did students not studying high school 
calculus. A chi-square value of 20.73, found to be 
significant at the .05 level, confirmed this position.
The measure or degree of relationship existing 
between the factors "college calculus grades" and 
"instruction in high school calculus" was investigated 
through use of the point biserial correlation, rp|J£g» 
model. Garrett noted the appropriateness of using this 
statistical procedure:
In many problems it is important to be able to 
compute the correlation between traits and other 
attributes when the members of the group can be
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measured (given scores, for example) In the one 
variable, but can be classified into only two . 
categories in the second or dichotomous variable.
Thus, the degree of relationship found between the
factors "college calculus grades" and "high school calculus
instruction" was a point biserial correlation of
rn, “ .234. As the point biserial r is a product-moment 
^bis
r, the value was tested for significance against the null
hypothesis. The reported value of .234 was found
significant at the .05 level. Hence, the null hypothesis
was rejected. The r_ of .234, however, denotes a low
Pbis
correlation between the variables "college calculus grades" 
and "instruction in high school calculus."
The data with regard to distribution of 314 
calculus grades relative to varying periods of high school 
calculus instruction are presented in Table XVI. An 
examination of the data revealed that of 136 students who 
received instruction in high school calculus, 59 students 
received one to three weeks of instruction; 34 students 
received three to six weeks; 18 students received six to 
twelve weeks; 15 students received twelve to eighteen 
weeks; and 10 students received eighteen to thirty six 
weeks. Thus, the instructional period accounting for the
4Ibid.. p. 375.
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largest number of students studying high school calculus 
was one to three weeks. This number was 59 students, or 
43.4 per cent, of the total group receiving instruction In 
high school calculus.
The data reported above revealed that ten students 
received eighteen to thirty-six weeks of high school 
calculus instruction. An examination of student question­
naires indicated that of this number, six students reported 
having completed a full year calculus course in high 
school. This latter observation is of interest in that 
Me serve noted In 1968 that approximately one per cent of 
the students entering college had completed a calculus 
course in high school."*
It should be noted that none of the six students who 
reported completing a full year of high school calculus 
was a Louisiana graduate. As 51 students were out-of-state 
graduates, it is indicated that 11.8 per cent of non- 
Louisiana high school graduates enrolled in college 
calculus had completed one year of calculus in high 
school. Since no Louisiana high school graduate reported
Bruce E. Meserve, "Evolution in College 
Mathematics," National Association of Secondary School 
Principals. 52:115, April, 1968.
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TABLE XVI
DISTRIBUTION OF 314 CALCULUS GRADES RELATIVE TO VARYING 
PERIODS OF HIGH SCHOOL CALCULUS INSTRUCTION
Period of Instruction in Weeks
Grade No Calculus 1-3 3-6 6-12 12-18 18-36
A 20 7 9 5 1 3
B 27 19 8 4 8 3
C 53 16 9 4 5 3
D 34 8 5 2 0 0
F 44 9 3 3 1 1
Total 178 59 34 18 15 10
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completing one full year of high school calculus, there is 
reason to suppose that Louisiana high school educators have 
not introduced a one-year calculus course in their mathe­
matics curriculum. It may be further implied that these 
educators, in general, are of the opinion that it is more 
profitable for senior high school students to study mathe­
matics that is not devoted entirely to the subject calculus.
The data with regard to distribution of Group "A" 
calculus grades relative to varying period of high school 
calculus instruction are presented in Table XVII. An 
examination of these data revealed that for 153 members of 
Group "A," 63 students reported receiving no high school 
calculus instruction and 90 students reported having 
studied calculus. The latter students accounted for 66.2 
per cent of all students in this study who received 
instruction in high school calculus.
A further examination of the data reported in line 
one revealed that 22 students receiving grades "A" or "B" 
in college calculus did not study calculus in high school, 
whereas 51 students earning similar grades did. For these 
51 students receiving calculus instruction, 30 students had 
one to six weeks; 7 students had six to twelve weeks; and 
14 students had twelve to thirty-six weeks.
Of 39 students earning "C" grades in college
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TABLE XVII
DISTRIBUTION OF GROUP "A" CALCULUS GRADES RELATIVE TO 
VARYING PERIODS OF HIGH SCHOOL CALCULUS INSTRUCTION
Period of Instruction
Grade No Calculus 1-6 weeks 6-12 weeks 12-36 weeks
A-B 22 30 7 14
C 15 15 4 5
D-F 26 10 4 1
Total 63 55 15 20
Chi-square - 14.93, significant at the .05 level.
98
calculus, 24 students reported studying high school 
calculus; whereas, 15 students reported no calculus study. 
Of 41 students earning "D" or "F" grades in college 
calculus, 15 students received high school calculus 
Instruction, whereas 26 students received no calculus 
instruction in high school. The data appeared to indicate 
that students with high school calculus instruction did 
better than those not having such instruction. This 
observation was noted earlier in regard to data reported 
in Table XV, page 91.
The chi-square test was applied to the grade 
distribution to test the independence of variables of 
classification. The null hypothesis tested was that there 
is no significant difference between grade distribution of 
student groups having varying periods of high school 
calculus instruction (no calculus, 1-6 weeks, 6-12 weeks, 
12-36 weeks). The data revealed that the chi-square value 
of 14.93 was significant at the .05 level, thus justifying 
rejection of the null hypothesis.
7. What are college students' value judgments 
regarding influence of high school calculus instruction 
upon present college calculus performance?
The data with regard to distribution of calculus
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grades relative to student response on high school 
calculus instruction influencing college calculus per­
formance are presented in Table XVIII. An examination of 
the data in the table revealed that 136 students in the 
sample indicated having received high school calculus 
instruction. Of this number, 65 students, or 47.8 per 
cent, reported that the study of high school calculus 
influenced their present performance in college calculus, 
whereas 71 students, or 52.2 per cent, reported that high 
school calculus instruction did not influence their college 
calculus performance.
It Is of interest to note that of 25 students earn­
ing "A" grades in college calculus, 21 students responded 
"yes" while 4 students responded "no" to the question of 
whether the study of high school calculus influenced 
students' present performance in college calculus. For 17 
students earning "F" grades in college calculus, 14 students 
reported that their present college calculus performance 
was not influenced by the previous study of high school 
calculus.
The data in Table XVIII indicated that responses 
made by students regarding influence of high school 
calculus Instruction on present college calculus 
performance were almost equally distributed. It appeared,
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TABLE XVIII
DISTRIBUTION OF CALCULUS GRADES RELATIVE TO STUDENT 
RESPONSE ON HIGH SCHOOL CALCULUS INSTRUCTION 
INFLUENCING COLLEGE CALCULUS PERFORMANCE
Grade
Response
Yes 
Number - Per Cent Number
No
- Per Cent
A 21 32.4 4 5.6
B 18 27.7 24 33.8
C 17 26.1 20 28.2
D 6 9.2 9 12.6
F 3 4.6 14 19.8
Total 65 100.0 71 100.0
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however, that students who replied in the affirmative did 
better work in college calculus than did students who 
responded that high school calculus had no influence on 
their college calculus performance.
Table XIX was prepared to show the distribution of 
65 calculus grades relative to student response regarding 
value of high school calculus instruction. An examination 
of the data revealed that 65 students reported that their 
present performance in college calculus was influenced by 
previous study of high school calculus. Of this number,
43 students reported this previous instruction valuable and 
22 students reported it to be of little value.
For the 43 students finding high school calculus 
instruction valuable, 32 students earned "A" or "B" grades; 
11 students earned "C" grades; and no students earned ,rDlf 
or "F" grades. For 22 students reporting that the study of 
high school calculus was of little value, 7 students earned 
"A" or "B'1 grades; 6 students earned "C" grades; and 9 
students earned "D" or "F" grades. The data in the table 
appeared to substantiate the observation that students 
reporting the study of high school calculus as valuable 
tend to earn better grades in college calculus than do 
students find* tg the study of high school calculus of 
little value.
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TABLE XIX
DISTRIBUTION OF CALCULUS GRADES RELATIVE TO STUDENT 
RESPONSE REGARDING VALUE OF HIGH SCHOOL 
CALCULUS INSTRUCTION
__________ Response__________________
Valuable Little Value
G r a d e ______ Number - Per Cent_________Number - Per Cent
A 15 23.1 6 9.2
B 17 26.2 1 1.5
C 11 17.0 6 9.2
D 0 0.0 6 9.2
F 0 0.0 3 4.6
Total 43 22
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8. What are first term calculus freshmen value 
judgments regarding adequacy of mathematics placement test 
predictors and the need for a prerequisite college 
calculus mathematics course?
The remaining tables in this chapter, Tables XX 
through XXIII, were prepared to present data regarding 
value judgment responses made by Group "A" students to each 
of four selected questions. These questions are:
a. How well did the retests (departmental mathe­
matics placement tests) predict your present 
performance in calculus?
b. Based upon past experience and present achieve­
ment, do you think a prerequisite college 
mathematics course for calculus would have 
increased your performance in Mathematics 50 to 
any great degree?
c. Would you advise new freshmen selected for 
advanced placement in calculus to schedule a 
precalculus college mathematics course?
d. Which precalculus course would be most 
appropriate?
The data with regard to distribution of 148 Group 
"A" calculus grades relative to student response on 
accuracy of mathematics placement test predictors are 
presented in Table XX. The data revealed that 53 students 
reported that the departmental mathematics placement test 
predictors "overrated me," 93 students reported that the 
predictors were "sufficiently accurate" and 2 students
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TABLE XX
DISTRIBUTION OF 148 GROUP "A" CALCULUS GRADES RELATIVE TO 
STUDENT RESPONSE ON ACCURACY OF MATHEMATICS 
PLACEMENT TEST PREDICTORS
_______________ Response________________________
Sufficiently 
Overrated Me Accurate Underrated Me
Grade Number-Per Cent Number-Per Cent Number-Per Cent
A 1 .7 32 21.6 1 .7
B 10 6.7 25 16.9 1 .7
C 12 8.1 26 17.6 0 0.0
D 13 8.8 7 4.7 0 0.0
F 17 11.5 3 2.0 0 0.0
Total 53 93 2
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reported that the placement test predictors "underrated 
me." These findings are of interest because 55 students, 
or 37.2 per cent of this group, expressed concern that the 
algebra and trigonometry placement tests (which they 
successfully completed and which resulted in advanced 
placement) were other than "sufficiently accurate" in 
predicting their present performance in college calculus. 
For 53 students who reported "overrated me," 30 students 
or 20,3 per cent achieved "D" or "F" grades in calculus.
One student reporting "overrated me" earned an "A" grade in 
college calculus. Another student who earned an "A" in 
calculus reported that the mathematics placement tests 
"underrated me" in predicting present performance in 
calculus. A review of the student's data sheet revealed 
that he had successfully answered 27 out of 30 problems on 
the Algebra Placement Test and 15 out of 15 problems on the 
Trigonometry Placement Test!
The distribution of 151 Group "A" calculus grades 
relative to student response on prerequisite college mathe­
matics course increasing calculus performance is presented 
in Table XXI. An examination of the table revealed that 70 
Group "A" students reported that a prerequisite college 
mathematics course for calculus would have increased to a 
great degree their performance in Mathematics 50. A total
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TABLE XXI
DISTRIBUTION OF 151 GROUP "A" CALCULUS GRADES RELATIVE TO 
STUDENT RESPONSE ON PREREQUISITE COLLEGE MATHEMATICS 
COURSE INCREASING CALCULUS PERFORMANCE
_________ Response___________
Yes No
Grade__________ Number - Per Cent_________Number - Per Cent
A 8 5.3 27 17.8
B 15 10.0 23 15.2
C 19 12.6 19 12.6
D 13 8.6 7 4.6
F 15 10.0 5 3.3
Total 70 81
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of 81 students, however, responded that a prerequisite 
course would not have increased their present performance 
in college calculus. Of this latter number, 69 students, 
or 45.6 per cent, of this study group achieved at "C" or 
higher levels in college calculus. For 70 students who 
favored a precalculus course, 8 students earned "A" grades, 
15 students earned "B” grades, 19 students earned MCM 
grades, 13 students earned "D" grades, and 15 students 
earned "F" grades.
The data appeared to indicate that first semester 
freshmen achieving grades of "B,f or higher in college 
calculus did not think a prerequisite college mathematics 
course would have increased their performance to any great 
degree. It was further observed that there was a tendency 
for less successful calculus Group "A" students to report 
that a prerequisite mathematics course would have 
increased their performance in college calculus.
Data are presented in Table XXII to show the 
distribution of 151 Group "A" calculus grades relative to 
student response on advising freshmen to select a 
precalculus college mathematics course. An examination of 
the table revealed that 74 students reported that they 
would advise new freshmen selected for advanced placement 
in calculus to schedule a precalculus college mathematics
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TABLE XXII
DISTRIBUTION OF 151 GROUP "A" CALCULUS GRADES RELATIVE TO 
STUDENT RESPONSE ON ADVISING FRESHMEN TO SELECT 
A PRECALCULUS COLLEGE MATHEMATICS COURSE
_________ Response___________
Yes No
Grade__________Number - Per Cent Number - Per Cent
A 10 6. 6 25 16.5
B 16 10.6 22 14.6
C 21 13.9 17 11.3
D 13 8.6 7 4.6
F 14 9.3 6 4.0
Total 74 77
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course, whereas 77 students reported that they would not 
advise new freshmen to schedule such a course. Thus, the 
responses to the question were almost evenly distributed 
between the two categories.
For 77 students responding negatively to the 
question, 64 students, or 42.4 per cent of this study 
group, earned grades of "C" or higher, and 13 students, or 
8.6 per cent, achieved "D,f or "F" grades. For 74 students 
who replied affirmatively to the question, 47 students, or 
31.1 per cent, earned grades of "C" or higher and 24 
students, or 17.9 per cent, earned "D" or "F" grades.
Further examination of the data revealed that 
students who achieve at higher grade levels in calculus in 
general would not advise incoming advanced placed freshmen 
to schedule a precalculus mathematics course. In addition, 
students who achieve at lower levels, in general, would 
advise freshmen to enroll in a precalculus mathematics 
course. These observations were found to be comparable 
in nature to those made earlier with regard to Table XXI, 
page 106.
The data with regard to distribution of 74 Group "A" 
calculus grades relative to choice of precalculus college 
mathematics course are presented in Table XXIII. An 
examination of the data disclosed that for 74 students
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TABLE XXIII
DISTRIBUTION OF 74 GROUP "A" CALCULUS GRADES RELATIVE TO 
CHOICE OF PRECALCULUS COLLEGE MATHEMATICS COURSE
Course A B C D F Total
Two-Seines ter
Algebra - Trigonometry 2 2 4 1 2  11
One-Semester
Algebra 0 0 0 0 0
One-Semester
Trigonometry 1 1 2  1 3  8
One-Semester
Algebra - Trigonometry 6 9 10 7 6 38
Any Other
Mathematics 1 3 5 5 3 17
Ill
reporting they would advise freshmen with advanced place­
ment to schedule a precalculus mathematics course, 11 
students selected a one-semester algebra course, 8
students selected a one-semester trigonometry course, 38
students selected a one-semester algebra-trigonometry
course and 17 students selected the "any other mathe­
matics" category.
Thus, more than one-half the students recommending 
a precalculus course chose a one-semester algebra- 
trigonometry course. It is of interest to note that the 
majority of students who selected the category "any other 
mathematics" indicated that the most desirable course was 
one which would familiarize students with the notation, 
symbolization, and language of calculus.
CHAPTER V
SUMMARY AND CONCLUSIONS
The purpose of this study was to Investigate 
student achievement in an introductory college calculus 
course. The study sample comprised 314 students attending 
Louisiana State University during the fall semester, 
1967-68. The findings reported in Chapter IV were based 
upon data assumed to be pertinent to the eight inquiries 
proposed in the statement of the problem. A summary of the 
findings and final conclusions are presented in this 
chapter.
I. SUMMARY
The findings with regard to the inquiry "How 
successful are students in an introductory college calculus 
course?" disclosed that 200 students, or 63.7 per cent of 
the study sample, achieved grades of "C" or below in 
college calculus. The mean and standard deviation for this 
study sample of 314 students were reported as 1.96 and 
1.32, respectively. In terms of letter grades this 
reported mean represented slightly less than a "C" grade.
The means of certain subgroups of the study sample 
were also reported. These were given as 1.90 and 2.15 for
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241 male and 73 £emale students, respectively, and 2.00 and
1.76 for 263 Louisiana and 51 non-Louisiana high school 
graduates, respectively. On the basis of a chi-square test, 
the hypothesis of no significant difference between (1) 
grade distribution of male and female students and (2) 
grade distribution of Louisiana and non-Louisiana high 
school graduates was accepted.
Means were also found for 314 students in terms of 
overall high school academic achievement and overall high 
school mathematics achievement. These values were 
reported as 3.14 and 3.21, respectively. A comparison of 
each of these means with the mean 1.96 for the factor 
"college calculus grades" revealed that this study group 
performed at a level of at least one letter grade less in 
college calculus than they did in each of these high 
3chool achievement areas. It was also reported that where 
228 students, or 72.6 per cent, of the study group earned 
grades of "B" or higher in high school mathematics, only 
114 students, or 36.3 per cent, achieved at similar levels 
in calculus.
The findings with respect to the question "Are there 
any differences in calculus achievement for three selected 
groups of college calculus students?" revealed that 153 
Group "A" students and 161 Group "B" students achieved mean
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calculus scores of 2.30 and 1.63, respectively. Group "A" 
was comprised of students with advanced placement but 
having no prior history of college mathematics courses. 
Group "B" included those students who studied college 
mathematics prior to enrolling in calculus. A chi-square 
test indicated that this difference was significant at the 
.05 level.
The third group reported upon was Group "HC." This 
group was comprised of 18 freshmen selected for membership 
in a calculus honors program. A mean of 2.44 reported for 
Group "HC" in college calculus achievement represented a 
grade of slightly higher than "C."
The findings with regard to the inquiry "Is student 
achievement in college calculus influenced by selected high 
school college preparatory mathematics patterns?" disclosed 
means of 1.36 for 22 students selecting three years of 
college preparatory mathematics or Pattern 3, 1.98 for 276 
students selecting four years or Pattern 4, and 2.44 for 
16 students selecting Pattern 5, five years of college 
preparatory mathematics. No student in the study sample 
selected less than three units of college preparatory 
mathematics in high school. An analysis of the reported 
distribution of grades, together with the mean for each 
pattern, provided evidence that students who selected
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Patterns 4 and 5 achieved higher grades in college 
calculus than did students electing Pattern 3.
A significant part of this investigation was 
devoted to findings with regard to the inquiries "Which 
selected student high school background record factors 
relate to college calculus achievement?" and '*Which 
selected college academic, entrance test and mathematics 
placement test factors relate to college calculus 
achievement?" A correlation analysis was carried out to 
determine whether a measurable degree of relationship 
existed between the criterion college calculus grades and 
each of several factors studied. These measures of 
relationship were reported in Table IX through Table XIV 
for 314 members of the study sample and several of its 
subgroups.
The largest correlation coefficient reported for 314 
students of the study sample was an r of .353. This 
measure of relationship was reported between the factors 
college calculus grades and overall high school mathematics 
achievement. The second largest measure found for this 
group was r - .332 reported between the criterion and 
overall high school academic achievement. According to 
previously established criteria for classifying correlation 
coefficients, though these measures were significant, they
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were fairly low.
Correlations between the criterion college calculus 
grades and the remaining factors for this study group were 
reported as .271 for ACT mathematics test scores; .271 for 
ACT composite scores; .201 for ACT English test scores;
.145 for pattern of college preparatory mathematics; and 
.054 for number of high school mathematics units. All of 
the given coefficients with the exception of .054 were found 
significant at the .05 level of confidence.
The factors which appeared to contribute the most, 
as possible predictors of calculus grades, were overall 
high school mathematics achievement and overall high 
school academic achievement. Similar findings were 
reported for several subgroups in this investigation. The 
largest correlations reported for the study involving 241 
male students were: .358 representing overall high school
mathematics achievement; .325 representing overall high 
school academic achievement; and .297 representing ACT 
mathematics test scores. For the study including 73 
female students, however, the largest r reported was .332 
for the factor "overall high school academic achievement."
The next largest measure of relationship reported 
was .297 for the factor "overall high school mathematics 
achievement."
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Three other subgroups, 151 Group "A" students, 127 
Group "B" students and 17 Group "HC" students, were also 
studied in the correlation analysis. For 151 Group "A" 
students, the four largest coefficients reported were:
.357 for overall high school academic achievement; .328 
for overall high school mathematics achievement; .312 for 
trigonometry placement test scores; and .300 for algebra 
placement test scores. Two other coefficients were 
significant at the .05 level. These correlations were 
r * .272 representing ACT composite scores and r - .180 
representing ACT mathematics test scores. The negligible 
relationship between calculus grades and ACT mathematics 
test scores cast some doubt on the efficacy of this test as 
a first criterion in the selection of students for 
advanced placement in college calculus.
The highest measure of relationship reported for 127 
Group "B" students was an r of .300 found between calculus 
grades and overall high school mathematics achievement.
Only three of the remaining eight factors had coefficients 
which were significant at the .05 level. These were .290 
for college trigonometry grades, .252 for college algebra 
grades, and .240 for overall high school academic achieve­
ment. The r's of .290 and .252 presented evidence 
substantiating conclusions arrived at by Seigle and Morris
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who noted that the best predictor among mathematics 
courses already taken at college is the grade earned in 
the previous mathematics course.
The final subgroup reported on in this correlation 
analysis contained 17 Group "HC" students. Perhaps due to 
the small size of the group, several of the coefficients 
were high. Thus, a correlation coefficient of .730 was 
found between the criterion college calculus grades and 
overall high school mathematics achievement. A smaller r 
of .646 was reported for overall high school academic 
achievement. Only two of seven remaining correlations 
studied were significant at the .05 level. These coef­
ficients were given as .536 representing ACT composite 
scores and .504 representing ACT mathematics test scores.
The findings with regard to study of the question 
"Is the previous study of high school calculus related to 
achievement in college calculus?" revealed, in part, that 
136 students had received calculus instruction in high 
school and 178 students received no such instruction. On 
the basis of a chi-square test, the hypothesis of no 
significant difference between grade distribution of these 
two groups was rejected at the .05 level of confidence.
A point biserial correlation analysis confirmed the 
existence of a relationship between achievement in college
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calculus and the previous study of high school calculus.
This degree of relationship was reported as r p ^ s - .234 
and was found to be significant at the .05 level.
The instructional period accounting for the largest 
number of students studying high school calculus was 
reported to be one to three weeks. The number of students 
receiving instruction was 59. For the remainder of the 
group receiving high school calculus instruction, 34 
students studied three to six weeks, 18 students studied 
six to twelve weeks, 15 students studied twelve to 
eighteen weeks and 10 students studied eighteen to thirty- 
six weeks. It was observed that none of the six students 
who reported studying a full year of high school calculus 
was a graduate of a Louisiana high school.
Ninety Group "AM students accounted for 66.2 per 
cent of all students who received calculus instruction in 
high school. Of this number, 51 students earned "A" or "BM 
grades, 24 students earned "C" grades and 15 students earned 
"D" or "F" grades. There was a tendency for Group "A" 
students with high school calculus instruction to achieve 
slightly higher grades in college calculus than did 
students in this group having no instruction in high 
school calculus. A chi-square test justified rejection of 
the null hypothesis at the .05 level.
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The findings with regard to the inquiry "What are 
college students1 value judgments regarding influence of 
high school calculus instruction upon present college 
calculus performance?" disclosed that 65 students, or 
47.8 per cent of the student group receiving instruction in 
high school calculus, reported that study of high school 
calculus influenced their present performance in college 
calculus. The remainder of this group comprising 71 
students, or 52.2 per cent, reported no influence.
Students who regarded high school calculus as influential 
tended to achieve somewhat higher grades in college 
calculus than did students who responded that high school 
calculus had no influence on their college calculus 
performance.
For 65 students reporting that high school calculus 
influenced their college calculus performance, 43 students 
reported this previous instruction valuable and 22 
students reported it to be of little value. Grades of 
students reporting high school calculus valuable tended to 
be somewhat higher than were grades of those students 
reporting little value.
The findings with regard to the inquiry "What are 
first term calculus freshmen value judgments regarding 
adequacy of mathematics placement test predictors and the
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need for a prerequisite college calculus mathematics 
course?" revealed, in part, that for 148 Group "A" 
students, 53 students reported that departmental 
mathematics placement test predictors "overrated me," 
and 2 students reported the placement test predictors 
"underrated me."
The responses of 151 Group "A" students to the 
question on whether the study of a prerequisite college 
mathematics course would have increased their calculus 
performance revealed that 70 students replied in the 
affirmative; whereas, 81 students replied that such a 
course would not have increased their present performance. 
It was observed that first semester freshmen achieving 
academic levels of "B" or higher in calculus, in general, 
did not think that a prerequisite course would have 
increased their performance to any great degree.
The responses of 151 Group "A" students in regard 
to the question on whether they would advise new freshmen 
selected for advanced placement in calculus to schedule a 
precalculus mathematics course disclosed that 74 students 
replied in the affirmative and 77 students replied they 
would not so advise. It was also observed that students 
who achieved at higher levels, in general, would not 
advise a precalculus course for advanced placed freshmen.
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Students achieving at lower levels reportedly would advise 
freshmen to enroll in a precalculus mathematics course.
For 74 Group "A" students reporting they would advise 
freshmen with advanced placement to schedule a precalculus 
mathematics course, more than one-half, or 38 students, 
recommended that the course most appropriate was a one- 
semester algebra-trigonometry course.
II. CONCLUSIONS
On the basis of data presented in this study, the 
following conclusions appeared to be justified:
1. The majority of students enrolled in an 
introductory calculus course at Louisiana State University 
did not achieve commendable levels of success. More than 
63 per cent of the students in this study earned at or 
below "C" levels of performance.
2. A significant difference was found, at the .05 
level, between the calculus grade distribution of Group "A" 
and Group "B" students. Little difference, however, was 
noted between the means of Group "A" and Group "HC" 
students. Moreover, as these means indicated slightly 
better than "C" performance, it appears that mathematically 
promising first-semester freshmen selected for advanced 
placement did not achieve substantial success in
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Mathematics 50.
3. Students who elected patterns of college 
preparatory mathematics including four or five years tended 
to achieve higher grades in Mathematics 50 than did 
students electing only three years of college preparatory 
mathematics.
4. Relationship did exist between the criterion 
college calculus grades and each of eleven selected 
factors. The reported measures indicated, however, low or 
negligible correlations in the majority of cases.
5. The factors which exhibited the greatest 
measures of relationship and which contributed the most as 
predictors of college calculus grades were (a) overall 
high school mathematics achievement and (b) overall high 
school academic achievement.
i
6. A measurable degree of relationship did exist 
between college calculus grades and the study of calculus 
in high school.
7. Students who studied some high school calculus 
were nearly equally divided on the question of the 
relative influence of such instruction upon performance in 
college calculus. Moreover, for those regarding it as 
influential, two-thirds of the group indicated high school 
calculus study as valuable, while the remainder considered
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It of little value.
8. More than one-third of the first-semester 
freshman group selected for advanced placement expressed 
concern regarding the adequacy of departmental mathematics 
placement tests as predictors. In addition, first- 
semester freshmen were nearly equally divided on the 
question of advising newly selected freshmen to schedule a 
precalculus college mathematics course. For those who 
would so advise, a majority recommended a one-semester 
algebra-trigonometry course.
9. Students,'in general, achieved at least one 
letter grade lower in college calculus than in overall high 
school academic and mathematics achievement.
10. More than two-fifths of the students enrolling 
in college calculus received some calculus instruction in 
high school. No Louisiana high school graduate, however, 
received one full year of calculus instruction in high 
school.
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MATHEMATICS 50 - LOUISIANA STATE UNIVERSITY
INSTRUCTIONS: Please print In or check all Items which
apply in your case. Leave blank other 
items not applicable to you. Answer to the 
best of your knowledge.
1.______________________________________  2. Sex_______
Last Name First M.I. M F
3. All L.S.U. students completed the ACT college entrance 
tests, one of which was the Mathematics test. If you 
scored 26 or above you were eligible to take retests 
for advanced placement in mathematics. Were you
eligible to take the retests? yes  no . If you
answered no, go to question #5. If yes, did you take
the retest in Algebra? yes  no . In trigonometry?
yes  no If you answered no to any part of the
last question, give a short statement why you did not 
take the retest?
4. Answer the following only if Mathematics 50 is your
first college mathematics course:
a. How well did the retests predict your present
performance in calculus? Overrated me___________ ;
sufficiently accurate______ ; underrated me_______ .
b. Based upon past experience and present achieve­
ment, do you think a prerequisite college 
mathematics course for calculus would have 
increased your performance in Mathematics 50 to any 
great degree? yes  no .
c. Would you advise new freshmen selected for advanced 
placement in calculus to schedule a precalculus
college mathematics course? yes  no . If yes,
which one of the following would be most appropri­
ate: a two-semester Algebra-Trigonometry_____; a
one-semester Algebra : a one-semester Trigo­
nometry____ ; a one-semester Algebra-Trigonometry
course ; list any other______________________.
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5. If Mathematics 50 was not your first college mathe­
matics course, check those courses you have completed 
by indicating the grade earned:
Mathematics 1 (Algebra)_____; Mathematics 2 (Trig.) ;
Gr. Gr.
Mathematics 7 ____; list any other____________________ ;
Gr.
   •
Gr.
6. Graduate of ________________  High School. Date of
graduation__________________.
7. Give the complete name of each mathematics course taken 
in the respective high school years and beside each, 
indicate the grade earned. If no course was taken,
indicate with none. If not sure of grade, indicate
with "X."
9th_________________ Gr.___; 10th________________Gr.__
11th________________ Gr.___; 12 th________________Gr.__
8. Did you study any calculus in your high school mathe­
matics program: yes  no ?
a. If yes, check the approximate amount of time
studied: 1-3_weeks_______; 3-6 weeks_______ ;
6-12 weeks_______ ; 12-18 weeks_______ ;
18-36 weeks_______ .
b. If you answered yes above, do you feel that your 
present performance in Mathematics 50 has been 
influenced by your previous study of high school 
calculus? yes  no___
c. If you answered yes, rate the value of your 
previous study of high school calculus: 
valuable_____________ little value______________
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